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Build Addition Planned Decade Ago 


Manufacturer of Stoves and Heating Equipment Develops Plant To Handle 
Increased Output—Great Variety Shown in Castings 
Produced and Practice Followed 


BY HERBERT R. SIMONDS 


ASTERN New England long at Watertown, Mass., may be traced back 160-foot extension to the main foundry 
has been a prominent district through the years to the work and ances floor, bringing the total floor length to 
for the manu 1 of stoves. try of the Pratt of 100 years ago 560 feet, with a uniform width of 122 
Massachusetts alone ha Recently attention has been directed to feet. The other building houses a new 
large stove manufacturing plants, in addi the Watertown stove foundry through the sheet metal working department 
tion to several smaller ones. Historically, construction of two new buildings at a Several points are of more than pass 
there is no stovemaking section with as time when any industrial building has ing interest in cor ion with this new 
great interest. Moldenke in his Principles aroused _ interest The two buildings construction. One is tl fact that both 
of Iron Founding speaks of a Mr. Pratt which have just been completed form ex buildings form pi ‘f the original plan 
who was a Massachusetts foundryman tensions to an already large plant which § 20 years ago, and that the growth 
and stove manufacturer in 1819, and says’ was designed and built over 20 years ago. of the concern was at that time pre 


that the present Walker & Pratt foundry One of the new buildings is a 122 x_ dicted along lines approximating those 


FIG. 1—AN UNUSUAL CORE CONSTRUCTION WHERE GREEN SAND IS USED BETWEEN TWO RINGS OF DRY SAND 
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PATTERN SHOWN IN THE MOLD SERVES ALSO AS A CORE BOX FOR THE GREEN SAND PORTION 
OF THE CORE 
were started betore the tull significance 


of the depression ot this year was aj 


and the fact 


THE METAIT 
developed Ot a constant growth in the use oO} cooking 
the country was wise 


ac tually 
that the constru 


demand for ¢ 


out 


which have 
lectri stoves through 
The present extensions 


course, the present 
roreseen 


ranges was not anticipated in 1900, but ly 
& | 4 a 
* : sities 


parent, 


ic 


IMPLETED COPE IS SHOWN IN THE FOREGROUND WITH THE TWO PARTS OF THE PATTERN SHOWN IN 
THE REAR 
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tion has been carried through to comple- 
tion as planned, shows an encouraging 
faith in the stove industry. 

The demand for electric and gas 
ranges was the principal factor in mak- 
ing the additions at this time. However, 
the company manufactures a wide ratge 
of heating appliances, including gas and 
electric stoves, coal ranges, boilers and 
furnaces. This varied line gives a range 
of molding practice in respect to size 
and design of casting which is seldom 
found in a manufacturing stove found- 
ry. Most. of the small work, such as 
burners, stove plates, stove legs, 2c... 
is made up on molding machines from 
mounted patterns. In general, the scheme 
on the foundry floor is to have the small 
parts made at one end with a gradual 
increase im size of castings up to the 
other end, where the large boiler and 
furnace castings are made. Transporting 
material has been carefully worked out 
throughout the plant so as to keep a 
steady flow from the raw material bins, 
through the foundry, cleaning rooms, and 
finishing shops, to the storage warerooms 
Molding practice has been given special 
attention in the handling system. An 
extensive: overhead trolley system reaches 
within a short distance of each molder 
on the floor. The hot metal is carried 
to the molders which reduces their work, 
and is said to cut down the percentage 
of faulty castings The general mold 
ing scheme may be seen from the fol- 
lowing through the work in connection 
with a large furnace dome casting. 

One of the most interesting features 
in connection with this casting is the 


unusual core construction which consists 
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IN PLACE READY 
FOR POURING 


COMPLETED MOLD 





GREEN SAND 


CENTER LATER IS 


FIG. 4—THE DRY SAND RINGS ARE MADE UP AND BAKED IN 
MOLDED BETWEEN THE TWO 


ON THE FOUNDRY FLOOR 
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FIG. 6—ABOVE—A PORTION OF THE 
FOUNDRY WHICH HAS JUST BEEN COM- 
PLETED TO TAKE CARE OF CASTINGS 
FOR ELECTRIC RANGES FIG J—GAS 
BURNER CASTINGS REQUIRE CORES OF 
UNUSUAL SHAPE—THE COMPLETE CAST 
ING, THE PATTERN, THE CORE AND 
CORE BOX ARE SHOWN AT THE LEFT 
FIG. 8—STOVE LEGS ARE CAST INVERTED 
SO THAT THE METAL FLOWS UP FROM 
THE LEGS TO THE CONVEX SURFACE 
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of a metal pattern which has been espe 
cially designed for this purpose. The 
drag portion of the flask is rammed 
up in the usual way around the metal 
pattern. It then is inverted on a_bot- 
tom board and is shown in this posi- 
tion in Fig. 2. The lower ring of the 
core is then set in place at the bottom 
of the interior of the pattern. Arbors 
are spaced throughout both the top and 
bottom dry sand rings, to take rods 
which hold the two in place and which 
form a support for the entire core when 
it is being lifted out and replaced. One 
of the small arbors is shown in_ the 


Fig. 4. After the 


lower ring has been placed, the inside of 


foreground, at A, in 
the mold is packed with green sand to 
the point where the upper ring is to come. 
The upper ring is then set in place and 
the the 


shown at 


portion of which is 
the Fig. 
3 is set in place over this core, and the 


cope pattern 


right background of 


THE FOUNDRY 


care is required throughout 


the 


cr msiderable 


in making mold and pouring the 


metal The question of venting is im 
portant \ complete net work of vent 
tubes extends around the green sand 
portion of the core and connects through 
the cored neck with openings to the 
air at the center, as shown at B in 
Fig. 5. The sand used for the dry rings 


cf the core is a medium-grain core sand 


obtained from local hills and mixed to 
the desired consistency with flour and 
water in a core sand mixer 

The core room is located centrally 
with respect to the foundry floor, adjacent 
to the cupolas and close to the section 
where the heavy molding is done so that 
the large dry sand cores are. carried 
a relatively short distance The core 
room contains three core ovens, two at 
one end, with parallel tracks extending 
into each, and running the entire length 
of the room, and one at the other end 


919 
into this sand room from the foundry 
side and a railway siding passes along 
the other side of the room. The general 
travel sequence of the sand from the 
car to the molders’ floors is as follows 

Railroad cars dump directly into large 
bins which separate the different grades 
ol sand according to _ fineness rom 
these bins it is passed to hot water dry 
ing tables, and then by specially con 
structed wheelbarrows to a conveyor 


carries it up to the milling ma 
After this, it 


mesh revolving screens into the hopper 


which 


chine passes through fine 


drawn off 


trolley 


bins where it is ready to be 
carried in 


the 


as desired, when it is 


conveyors to foundry 


Part of 


any pomt im 


the conveyor system is shown 


in Fig. 6 
In the molding section of the plant 


the procedure is much the same as it is 


in any modern foundry The molds are 


shaken out and castings placed in_ the 





FIG NEATNESS IN 

cope of the flask lowered down onto the 
drag 

After the cope mold has been rammed 
and liited off and the cope pattern 
removed the core is lifted out by means 
1f the spider frame work shown in Fig 
] \fter this, the drag part of the pat- 
tern is rapped and lifted out and the 


set back in place on small 
hold it 


core carefully 


chaplets, which away from the 


mold surface a distance equal to the 
thickness of the metal pattern, and thus 
in exactly the same position in relation 
to the whole mold, as it was in at the time 
it was made up. The core construction 
is unusual yet forms a relatively simple 
and efficient way of molding a_ core 
In effect, it amounts to the main pattern 
being used on its outer surface for 
making the mold, and on its inner sur 
face for making the cor 

Fig. 3 shows the completed cope with 
the two parts of the pattern in the back 


ground. Fig. 5 shows the core in place 


and the entire mold completed, with the 
one 
this 


cope ready to be lowered. It takes 


molder one day to make a mold of 
type 
The casting 


atively thin walls of irregular shape, 


itself is composed of rel 
and 


THE STORAGE OF 


FLASKS 


PAYS THROUGH 


Molding benches are arranged along each 


side of the tracks and the cores ready 
for baking are placed on small iron 
trucks When the trucks are fully 
loaded, they are pushed into the ovens 
and the cores are baked The large core 
rings which have just been described 
are baked one and one-half hours at a 
temperature of 400 degrees The sand 
used in the center portion in this core 
is No. 1 Albany molding sand 
How Sand ts Handled 

Great care is taken in handling and 
treating the sand used throughout the 
cntire foundry Smooth, fine-grain cast 
ings such as required in’ stove work 
cannot be produced unless the molding 


sand is fine and uniiorm Fine grained 
\lbany sand is used for all the stove 
ond range work. Sand for stove plate 
work before it is used in the foundry 
is first submitted to a drying and mill 


whic h 
distributes the 


ing treatment breaks up any 


lumps and bond of the 
sand carefully throughout the entire mass 
The 
building, 


sand treating room is in a 
located the 
ing shop and back of the cupolas. An 


separate 


parallel to mold 


overhead trolley system extends through 


GIVING 


MUCH GREATER LIFE 
gangways after the molders leave at 
pight, and the sand is prepared ready 
for use when the molders arrive in the 
morning The sand in this department 
is all of the same grade, No. 1 Albany 
and, and new sand is furnished to mix 
with the old, as desired by each molder 

The new addition to the foundry is at 
the small castings end of the molding 
shop and is shown in Fig. 6. As may 


l noted, the design of this building 
conforms to the general type of con 
struction of the rest of the plant 
Something of the nature of the small 
castings may be understood from Fig. 7, 
which shows what is known as a reat 
gas burner casting The mold for this 


casting is made on a molding machine 


shown in the 


from plates as illustratior 
The core is of unusual shape, being 
nearly 20 inches long for some. stoves 


quarters of an 

The 
hown at ( 
the 


shown a 


and approximately thre 


diameter at the neck two 
the 


the illustration 


nch in 
halves of corebox are 
Between two 


portions of the box is vent 
14-inch 
the core. The 


After the 


plate, D, which is used to put a 
hole through the center of 
shown at / 


/ ge 


completed core 18 


(Concluded on 925) 








Making Water Turbine Castings-Il 


Method of Molding Small Runners with Vanes of Curved Steel Plate and the 


Larger Sizes with Cast-Iron Vanes 


Molds for Latter Composed 


Almost Entirely of Dry Sand Cores 


HE turbine, in- 


casting of a 


side the scroll case, known 
as the guide ring, 1s 
of radically different shape 
from the casing. As may be 
iudged from the casting illustrated 
n Fig. 2 the speed ring readily lends 
itself to molding with cores. The num- 
ber of bolt holes threaded into the 
flanges indicates how essential it is to 


ive solid homogeneous iron in. the 
isting Great strength also is re 


quired to withstand the enormous pres 


sure of the water rushing through the 
gates to the wheel inside. 
Large and Small Wheels 

Che runner, examples of which are 
hown in Fig. 1 is an_ interesting 
casting As has been noted, it con 
sists of a band which may be seen 
around the. vanes in the front, a hub 
at the back and the vanes themselves, 
which may be either cast iron or 
pressed steel. The extremes in sizes 
of the wheels which vary from more 
than 10 feet to less than 1 foot in 
diameter, is illustrated in Fig. 1. Size 
and the kind of vanes govern the 


method of molding The = smaller 


wheels which are not molded in pits 
are handled differently from _ those 
which are molded in pits 

The first step toward making a 





Wines. 


FIG 1—WATER 
IRON—FIG. 2 


WHEELS VARY 


THE SPEED RING 


GREATLY 
WITH 


casting to be molded with steel vanes 
in a flask is to set the vanes accu- 
rately. This is done as_ illustrated 


in the insert 921. The vanes 


are received in the foundry pressed 
into shape by the use of a cast-iron 
former and with prick punches at the 
center of the head \ gang of me- 
lanics trained to this special work 
then sets the vanes on a wood base 
\ cast-iron center serves’ definitely 
to locate ie inside lower edge of the 
int Each vane s attached to a lug 
the entral casting with a hook 
nserted into one of the holes placed 
n the edge of the vane. [These holes 
provide a passage for the metal cast 
around the vanes to unite firmly and 
prevent the vane from becoming loos« 
as the two do not completely fuse 
together. The outside edge of the 


groove in a wood 


The 


should 


vane is located by a 


the base. angle 
the 
determined by 


ircle on correct 


at which vane stand is 


a templet with a point- 


er shown at P in insert Figs. 3 and 


4, which must be exactly over the 
prick punch on the vane. When the 
correct stand for the vanes is deter- 
mined a wood prop is placed behind 
the vane to hold it in _ position. \ 
wood block, A, Fig. 3, is placed between 
each pair of vanes to fix this distance. 
Every vane is then marked in deter- 





IN SIZE—THE 
ITS VANES IS CAST IN A MOLD MADE 


07n 


mined intervals from a definite point 


The 


depending on the size of the wheel. The 


interval varies from 2 to 4 inches 


intervals numbered consecutively 


and 


vanes at each numbered interval is meas- 


are 


the distance between each two 


and reported to the en- 
\fter all the 


permanent 


ured accurately 
gineering department. 


vanes are in position, a more 


method of holding them is adopted by 
attaching each vane to a steel ring wit! 
hooks clamped to the vanes by screw ( 
clamps. A set of vanes ready to be 
attached to the ring is shown in Fig 
3. [The hooks placed on the vanes 
in readiness for the workman who is 
to attach the vanes may be seen at the 
top. This man sets the first hook at 
approximately the right place then at 
taches two others equally spaced 
around the circle. When these thre 
hooks are exactly located, it is a 


easy matter to adjust the remainder of 
the hooks. With all vanes hooked 
to the central ring the vanes are held 
securely in place and the props are 
removed 
Hand Rammer Used in Center 
lhe vanes now are ready for mol 

ng and the board is picked up by 


the crane and carried to the molding 
floor where a flask is placed around 
it and filled with sand, ramming being 





VANES ON SOME ARE STEEL WHILE OTHER BLADES ARE CAST 


ALMOST ENTIRELY FROM CORFS 
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FIG I—A F TER THE 
VANES ARE CORRECTLY 
LOCATED THEY ARE 
CLAMPED TO A RING 
WHICH HOLDS THEM IN 
POSITION 


FIG. 4—THE VANES ARE 
PACKED WITH SAND IN 
A FLASK BEFORE THE 
RING AND WOOD BLOCKS 
HOLDING THEM IN 
PLACE ARE REMOVED— 
THE INSERT ILLUS- 
TRATES HOW THE VANES 
ARE SET WITH A TEM- 
PLET 


PL 
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FIG. 5—WHEN THE 
MOLD IS RAMMED IT IS 
TURNED OVER, THE 
FLASK REMOVED AND 
THE SAND SWEPT TO THE 
BASE OF THE VANES 


FIG 6—CORES FORM 
THE BAND ON THE 
WHEEL—NOTE THE TWO 
HOLES FOR THE DOWN 
GATES 


FIG WHEELS OF 
DIFFERENT HEIGHTS 
ARE MADE IN THE SAME 
FLASKS—A BAND OF THE 
REQUIRED HEIGHT IS 
INSERTED TO MAKE THE 
NECESSARY ADJUSTMENT 
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FIG. &—SUBSEOUENT TO 
DRAWN LEAVING 


ROUNDED BY 


RAMMING 
PARTS OI! 
THE CAST 


THE COPE THI 
THE VANES |} 
IRON ENTI 


HUB PATTERN 
XPOSED TO BE 
RING THE MOLD 


IS 


SUR- 


WITH 





with a neumat rammer, Fig 
j Howe, the center is rammed 
vith a hand ramme to avoid danger 
) striking the ylades ind knocking 
them out of place 

One flask is put on after another 
ntil the entire mold is ned The 

imping ring 1s detached when _ the 
nolding sand is ammed = sufficiently 
high to hold the blades securely. \ 

ittom board is attached to the top 
f the mold with clamps and the whole 





rolled over the flasks with the excep 
( oO ist one ire removed with 
r rane Phe l is cut iway ind 
sweep Ss set upon re past yatte 
s illustrated at A, Fig. 5 This ilus- 
ral | S i site to sho litter 
t steps take: yrod ne the | 
, eep ‘ S 
¢ ot | 1} g ratte 
id Se ae eee i 
ws the s t | the 
nside Oo the ng to for n 
vith i ! s ice iga st vhich 
e meta n fle 
he sweep cannot cut the sand be- yg 9 IN THE COPE THE HUB SEC 
veen the vanes so this is cut away 


BLACKENED—NOTE THE HOLE 





\ the mo ler t¢ vv s] <ed 
is coated vith 1 neg At the elt 
in Fig. 5, the 1 is shown as it 
ippears alt trie s een swept 
nd the ring t iced he 
I ugh Sa l 1 ( t ed retween 
the vanes, the g ter draw 
id the Surtace ; ed and lack 
cned he Sur I vanes 
is reimtorced w s t uils ving 
arec nea Is k \ is &/4 1] 
penny toundry na Small rel 
cores ire nserted the ng tormed 
py the pattern a 1 the i l s tormed 
by cores such as the molder has in 
his hand ©) ours naking the 


milar situaton to that shown 
in Fig. 5, which has been set for il 
lustration would not r« yuund, for 
the sweep 1s taken tt is soo as 
the mold is swept and the sand be 
tween all the vanes is cut awav and 
blackened crore an\ res ire set 


\lso 


the vanes are wasl 


lute solution of vater glass carry 
ing a pigment of red lead 
Sweep forn y TV 

lg a) ilso shows view oO! the 

Ver Ss it vo | ippea I sweep 
ng the mold Here iy be seen the 
shape ot the sweep it the bottom 
vhich forms the groove r the ring 

res \ftter the ores are all set, 
the flasks are repla 1 me at a time 
and rammed full of sand. A parting is 
made on top, the flask fiange serving 
is 1 gu cde on the yutside and ub 
pattern acting as a guide on the 
side This illustration also shows the 
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FOR 
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MOLD 
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Is 


NAILED 
THE CENTER 


AND 
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+ 


two gates on one side of the mold 
One of the pins used to form the 
down gates is shown in the foreground 
[Cwo similar gates are located on the 


ther side of the mold. One of the molds, 
vith the hub pattern withdrawn and 
the hub core set, is shown in Fig. 8 
Here also it was necessary to cut away 
he sand between the blades to ex 


ose enough of the blade to the molten 





metal to anchor the blade in the cast 


ing In both the hub and the band it 
nav be noticed that holes are left in 


the extremities of the blades to al 


low the cast iron to flow in and _ s« 
ir¢ the blade firmly Che mol ler, 
Fig. 8 is shown finishing the gate 
lwo of these are provided on each 
side of the mold The metal comes 
down a single gate on each side of the 
ype and strikes the sand in the cheek 


two ways. Each leads 


then it parts i 


to the down gate to the band and 


also to a runner in the cheek which 
leads to the hub Che cope, molded 


from a pattern of the hub is shown 


n Fig. 9 The print for the hub 
core may be noted in the center and 
beside it is shown the hole for a 
mall riser On both sides the two 


pouring gates are indicated 

Many of these runners are made 
which vary slightly in height and to 
overcome the necessity of having dil 
ferent flasks for each size runner 


vaands are kept in stock to inset be 





tween the flasks Chese bands var 


trom 2 to 8 inches in height in steps - 
. ! te FIG l THE LARGER WHEELS ARE MOLDED IN PITS AND THE MOLDS 


ot ; Inch A band in position ji NOT TURNED AS WITH THE SMALLER WHEELS 








shown at A, Fig. 7 This also ; 

trates anotlhy oO ti inds | l »\ 
4 molder W ood D ks dicated 

[ il we ( ‘ t 

1 , 
flasks oO top ind neath the 

1 to prevent the latte n spring 

ei i l vv vy tne é 

1/ j , } j / La 7 
) Me 1 hay 1 

| irger \ heels Vithn S ] ines ire 

nolded 1! i different r tron 

smalls ones l the st yla é 

tne lara wheels ire¢ nolded pits 

ind the molds are not ed ove 

is the Cast ot the smailer ones 

Fig ll shows the vanes ) 1 lara 

vheel prepared {| } | 

i prepare? ( the Sa he 

Vanes iT¢ he l 11 pla ( tine t ) ) 

i Tring bolte | to cross it s held »\ 

1 spind Ss ewed to a yOtton iat 
. 

I Val Ss ted to the g 

t ougn i hol tine é lee Ss in 

cate i ! Fig 1] | ( ¢ ( d 

f th \ 5 Ited t " 1g 
oO the ) mn ite a 1 also to igs 
this p’ate as illustrated it Sand 
) ) f + } 

— ’ : : d rammed two \ ( 
FIG WHEELS WITH CAST-IRON VANES ARE MOLDED WITH CORES—THE an ae Te eve Se See 
BASE PLATE IS PARTED IN HALVES SO THAT THEY CAN BI and swept for the inside of the and 
SEPARATED TO SET THE LAST CORI ite which the band cores are set 
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Then sand js rammed around them 
and completely to the top of the mold. 
Space is swept between the vanes 


at the top and finished as has been de- 


scribed for the first wheel. A cope 
is fitted in the same manner as de- 
scribed. A different method of pour- 
ing is used as it is desired not to 
pour the hub until an hour after the 
band has been poured. The advan- 
tage in this is that it prevents danger 
from gas explosions, also the band 


the 
hub is in position to strain the vanes 
hub is 
the 
explosion 


‘ontracts and takes its set before 


by its contraction. Before the 


poured a spark is dropped into 


mold and causes a slight 


of the collected gases. 


Molds for wheels in which the vanes 


are cast iron, are made almost en- 
tirely of cores. Fig. 10 illustrates 
the start of such a mold and shows 
Charles W. Schaberg, foundry fore- 
man, who has charge of all molding 
and melting. The bottom plate con- 
cists of two halves of a circle. A 
spindle is set in the center and cores 
are assembled around it as illustrated. 
The distance from the center is de- 
termined by the sweep 4 and the cores 


ire straightened with the square B. 


The cores are held in position tempor- 


arily by props and wedged as _ indi- 
cated at C. After all but one of these 
cores are in place, the props are tak- 
en away, one at a time, and the 
band cores are put in place. To set 
the last center core, the two halves of 
‘he center plate are separated. As 
these are arranged on rollers this is 
done easily. An arm, bolted to the 
brace /), supports the one central core 
whose base is on one side of the bot- 
tom plate but its top extends over the 
other half and it must be supported 
irom the same half on which it rests 


The band cores are then set one at a 


immediate- 


crime removing the support 

ly preparatory to setting each band 
core section. A flask is then placed 
around the cores and rammed with 


sand to the top and finished similarly 


to the wheel previously described. 
The pattern for the cope is shown 
to the left, Fig. 10. 
Heavy Work in Main Bay 
The greater part of the orders com- 


ing to the foundry are for heavy cast- 
The foundry, 640 
wide, is divided 


feet and a 


ings. feet long by 
75 feet 


bav 50 


into a mail! 


1 
wide side kay 25 


feet wide. The main bay is practical- 
ly devoted to all heavy work requir- 
Three 
this The 
capacity of 10 tons, 
the largest 30 
cranes to- 


the services of a crane. 


ing 


traveling cranes serve bay 


smallest has a 


next 20 tons snd 


With 


the 
tons. two acting 


gether loads over 50 tons can be han- 
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dled, but the molding is usually so ar- 


molds above tis 


lifted. 


On the side of the foundry opposite 


that no 
need be 


ranged 
weight 


to the side bay are three cupolas lined 
to 39 inches, 54 inches and 66 inches 
inside diameter, respectively. The two 
larger cupolas are used for _ melting 
iron and both are pit in blast the 


same day when needed for an _ extra 


large supply of metal The smaller 
cupola is employed for melting copper 
alloys for castings too large for the 
melting capacity of the crucible fur- 
naces, a battery of pit furnaces being 
located in one corner of the foundry 
To melt the brass, the cupola is started 
is it would be for melting iron. When 
the fire is burned through the coke bed, 


charging is begun at once and _ the 
blast is turned on. This is not as 
Strong as that used for iron as only 
4 ounces pressure is applied. The tap 


hole is not closed, but the metal is 


allowed to run in the ladle as melted 


The alloy; copper, 88 per cent; tin, 
10 per cent; and zinc, 2 per cent, and 
the bearing metal; copper 85 per cent; 
tin, 5 per cent; lead, 5 per cent, and 
zinc, 5 per cent are the most frequent 


ly made. All the metal is not put into 


the cupola, the and 


treated. The 


only copper scrap 


being so scrap never is 


allowed to exceed 25 per cent of the 
mixture. The three metals with the 
lower melting points are melted in the 
crucibles and added to the metal from 
the cupola in the ladle. \ large per 
centage of all the metals in the scrap, 
except copper are lost, but good cast 
ings are secured and the company feels 
it is more profitable to have a_ little 


larger melting loss than toa install cru- 


cibles for melting such iarge charges 








Some of the castings weigh 13,000 pounds 
which would re ‘ec an unduly large 
crucible capacity 

T =, A Alta — TDi... , 
DU Ladi AQGCaITION rianned 

YW © GAARA is F , 
(Concluded from Page 919) 

core has been formed, it is left resting 
in one half of the core box, and then 
placed in the core oven and baked. One 


molder working exclusively on this cast 


ing using a plate as shown turns out 18 


to 20 molds in an hour 

The tendency throughout the foundry 
is to reduce as many operations as pos 
sible to plate work. Fig. 9 shows a 
method of molding stove legs. The flask 
shown on the machine contains a mold 
for but one leg. However, a plate show 
ing a leg of another type which will 
give two legs to each mold has been 
constructed and is shown at the left 
These leg molds are made _ inverted 


That is, they are so placed that in pour- 


925 
ing, the metal will run up to the curved 
outer surface rather than down which is 
the more usual practice. This method 
of pouring may be seen from the lower 
plate at the left where the knife edge 
gates are shown connected to the lower 
edges of the legs The casting show: 
has the old type of gating 


The 


ngs ol 


general arrangement of the build 


the plant has not been disturbed 


by the two recent additions and the se- 


cuence of operations will continue to be 


Small 


parts to 


the tractors are used to 
the 


department 


same 


carry and from new sheet 


working Considered 


the 


metal 


as a whole, plant is seen to be of 


unusual and attractiveness 


The 


teatness and the plant’s surroundings are 


arrangement 


management believes strongly in 


almost park-like, with their green lawns 


unusual example of 
Fig. 9, 


photographed 


and shrubbery An 
shown in which is a 
the 


just as it 


neatness is 


corner of yard unex 
This is 
flasks 
which so often form a temptation to dis- 
lack of 


superintendent 


pectedly found 


the 


was 


corner devoted to storage of 


neatness in a_ plant 
that this 


over in 


order and 


The 


ness 


Says neat 


times the in 


the flasks 


pays many 


creased life of themselves 


Equipment Company Has 
Moved to Buffalo 
The 


Equipment Co 


Powdered Coal Engineering & 


moved its offices 2nd 
manufacturing plant from Chicago to 
Buffalo, New 


York on Nov. 1. Che 
personnel of the organization has been 


somewhat changed H. B. Pruden nas 


been elected as chairman of the board 
and J. W. Lansing of Buffalo has 
been elected president The new board 
of directors of the company is as _ fol 
lows: J. W. Lansing, Fenton M. Parke, 
J E. Finley, Harry R. Wait, J. ¢ 

lrefts, H. B. Pruden, B. W. Wistar, 
\\ M. Faber and Stephen T. Lock 

wood 


* T % Tr 
Open New Foundry 
Che new 
Mig. Co., 
fittings at West Springfield, Mass., was 
Robert H. M« 


Nall, president of the company, poured 


Gilbert X Barker 


manutacturers of! 


foundry of 
valves and 


formally opened, when 


metal into molds on Nov. 1. The new 
building is 80 x 400 feet, and is one 
of the largest and best equipped in New 
England he capacity of the furnace 


is approximately 100 tons per day, 


Orton & Steinbrenner Co., 608 S. 


Dearborn street, Chicago, manufacturer 


of material handling machinery, has 


opened an office at 528 Detroit Savings 
Bank building, Detroit gen L. Whit- 


ney is in charge. 








>roblems Involved in Casting Metal 


With Good Foundry Practice Sound Castings Can Be Obtained from Any Metal 
Provided There Are No Reactions Which Lead to The 


Formation and Evolution of Gas 


BY THOMAS TURNER 


MALL traces of impurity who shows that the influence of tem- 
may exert a profound in- perature upon the surface tension of 
Auence on metal which has to ten common metals in the liquid state 
be subsequently worked. It are as follows: 
usually is admitted that good foundry Dynes per centimetet 
practice is much more important than Pi. Wakcca was seen w ene 274 
slight variations in chemical compo- ne. Cn scan wae weaan aes 346 
sition or physical properties. Speak- 2 eae Oe 
ing generally, with good foundry prac- Mercury ... eter Baectaia Gomera 447 
tice, sound castings can be obtained MD. sorta wis wake ante oe ae a araetae 480 
from any metal or mixtures of metals, Dynes per centimeter 
provided there are no reactions which pee Eeereeee reece ere 520 
lead to the formation and evolution Beata ecaca tra eA ea an 
of gases, and that there is no ex- ig aire eC ar ae ile alae ieee alti 858 
cessive tendency to segregations dur- Meat on orgie ng oe 1018 
ing solidification. DE OO rr ee re oe 1178 
Pure substances, such as_ metals, Source of Trouble 
generally melt at a definite tempera- ; a 
ture, and pass sharply from the solid From the internal pressures of solid 


to the liquid state. Mixtures, on the ‘on and nickel it is probable that 
other hand, may melt over a range of the surface tension of these metals in 
temperature and pass through a semi- the liquid state is in the neighborhood 
fluid stage, during which the viscosity of 1200. The hardness, cohesion, and 
mav be considerable. As the viscosi- surface tension of a metal are func- 
ties are in all cases only a small multi- ons of the atomic volume. It is to 
ple of that of water, it follows that the two latter properties, cohesion and 
1or practical purposes there is no very suriace tension, that we owe the fact 
great difference between the rates of that fluid metal does not wet the mold. 
flow of equal weights of water and Ince metals, at casting tempera- 


Suid metal tures, are far removed from their 
- boiling points their surface tension is 
[here is one important property ot : ; 

slightly altered by o dinary Variations 


the metals as a class that 1s so gen- 


eral as to be accepted without com 


ment, and yet upon this property \ special surface effect noted with 
successful casting is dependent. If some metals, is a source of trouble 
into a prepared sand mold water wet in casting. If the metal oxidizes and 
poured, the sand would be wetted and [f0Orms an infusible oxide, a skin is pro- 
the mold spoiled. duced which may be sufhciently strong 


to prevent the flow of the metal into 


Surface Tension the sharp angles or thinner parts of 

However, when molten’ metal 5 the mold his is particularly appar- 
poured into a cavity in sand, the sand ent wl casting aluminum and alum: 
is not wetted: and when the metal has "J allovs: and it is one of the causes 
jlidified any adhering sand readily can which has p.evented ar extensivi 
be detached. Why a particular liquid se Of aluminum as a softener in iron 
wets a solid, while other liquids do not, founding 
is at present not fully explained Che Attention mav be called to a simp! 
difference is due to the operation o! method t obtaining a1 ipproximat 
nolecular forces whose ettects are seen determination of the surface tension 
l rh 1 an l 1 Suriace tens i net. t i tempe i n il S 
the liquid Ph properties 4 I ‘4 t Lhe i oO i 
S | have also to be considered | to ested is elted youre 
su tension of metals has_ be O1 flat sla to obta lat ) 
dealt with historically, theort i] p nat ir s Che t 
and experimentally by S. W. Smit es i S 

si ensiol { the eta 

Abs 1 ie ire d ere P ; : ; 

] s | M. S a. oo ‘ ( i ig equa 
e Ins te of Metals at eH 
Lristite ! Mechanica Engi l 

s s Gate, West ster, Lond t 


where 7 is the’ surface tension in 
dynes per centimeter, g is 981 (the 
gravitational acceleration in centimeters 

sec.), d the density of the metal, and 
h the thickness of the plate. It is 
assumed that the metal does not wet 
the slab; otherwise it is necessary to 
introduce a correction in the value of A. 

Allowance could be introduced for 
contraction during cooling, and the 
slab could be heated to the melting 
point of the metal to be tested to en- 
sure greater accuracy, if desired. A. 
Ferguson classifies the methods for 
measuring surface tension, under twen- 
ty different heads, and to these may be 
added the approximate method de- 
scribed. 

It is remarkable bow many prob- 
lems in metallurgy the property of 
surface tension enters. Thus it is not 
only important in connection with 
casting operations, but it plays a part 
in determining the melting point of 
small crystalline granules, and in pr 
ducing the hardness caused by the cold- 
working of metals. Its influence also 


is very g-eat in the flotation processes 


1 


Pro 1 that other ynditions§ ar 
kept constant, the time required for the 
solid ition ot a metal will vary wit! 
the latent heat of fusion, or the heat 
absorbed in passing from the solid 
to the liquid state In the following 

st it will be observed that there is 
a striking difference between the latent 


eat of aluminum and that of other 
usible metals [The values given are 
trom determinations by F. Wiust. 


In Calor es per Gram 


Lead 5.47 
Bismuth 10.23 
Cadmiun 10.81 
ry 13.79 
Gold 15.87 


i S 05 
iti 15.50 
Copper 40.79 
lron 49.35 
( 1) 58.23 
N ck SHO.US 
Aluminum ...... ; 93.96 

Che coefficient of thermal expansion 

ot the metals, as a class, is greater 
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FIG. 1—~EXTENSOMETER AND MOLD IN POSITION AFTER POURING, M, SAND 
MOLD IN SECTION, B, CAST BAR, 4, CONNECTING BAR WHICH PROJECTS INTO 
THE METAL, P, PIN HELD IN PLACE BY NUT AND BOLT NV, 0, COLD JUNC Perhaps the best-known device to en- 
TION, T, THERMOMETER, L, THERMOCOUPLE LEADS, G, GATE BEHIND apy eel ce ee ne ae 
PIN P, C, CONNECTING COLLAR, 8S, STEEL SCREW, FE, CONNECTING —s Cae ew 2 Se ee OS 
BAR, F, POINTER, K, KNIFE EDGES. DD, BALANCING WEIGHTS, 
H, SCALE thickness. Let it be assumed for ex- 


contraction. 


a casting head of sufficient height and 








that the height of the head ot 
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to 


excessive heat 1s be avoided 


In dealing with casting temperatures it 
£ é | 


ample, 
metal is 2 feet. Now a height of 2 feet war. It was required to cast a small 
water will give a pressure of about slab of lead on to one end of a long is usual to refer to the temperature ot 
1 pound per square inch. 2 feet of fluid thin strip of brass. The articles were the metal in the ladle, and not to that 
aluminum alloy would therefore give wanted urgently in large quantities, im the mold. Obviously the latter is the 
pressure of about 3 pounds to the but the rejections were considerable on important factor, but the former is the 
square inch and 2 feet of brass or iron account of blowholes and other faults more easy to ascertain or to modify. In 
7 pounds. Now, suppose a large the cast lead. The work was done practice it is usual to employ bare base 
castis s a surface of 5 feet square a number of girls in a large shop, metal thermocouples and direct reading 
a hori tal plane. This would give nd the metal was poured into small galvanometers, to determine the tem- 
60 x “0—3600 square inches and with n molds into which the ends of the perature of the metal before I 
Aluid s or cast iron the hydrostatic ass strips previouly had been placed. It Some excess heat must be supplied, 
pward pressure would amount to some-* Was not practicable to have a large above that required to just melt the 
‘ like 25,000 pounds. Unless the © ntral supply of fused lead, and each metal, if it is to flow in a stream 
| ere well weighted it would had a_ separate melting-pot and the ladle and run to the most distant 
be spoiled. Such facts are the probable s burne on her bench. I at once part of the mold. It is not possible to 
, ‘ dea that a good casting ticed the eat difference in tempera- a definite amount « superheat, s 
ead exerts considerable pressure upon re which the melting-pots indicated. | s 100 degrees Cent. and apply it in al 
t etal, and thus leads to increased efore asked one girl who had a pot : M : , 

t It is true that metals, like ; lead a just visible red heat, , sly | lose heat more quickl 
vases. may be made more dense by pres x say 500 Cent. to turn off her gas- wh eing | ed than those whi ( 
sure. The compressibility of solids. in rner and t tinue her work until more fusible. The weight of metal 5 

luding certain metals and alloys, has he meta € pot as too cold to specific heat, 1 t po ind 
een experimentally studied by Adams, the size of Cast ll have 
Villiamson, and Johnston, who obtained c taken into a ! \ igh approxima 
sults « ( derable scientific value on may be mad taki a ent 
when using pressure up to about 12,- rhe strips as finished were all laid ag I ditte , 
00G atmospheres, or nearly 90 tons pet n order, side by side, and perhaps ry temperature | the meltin t 
quare inch. But the effect of a pressure ~~ wm arranged, each one havin of the metal, and adding this percentag 
6 7 pounds to the square inch upon ad its lead cast at a slightly lower to obtai 1 suit idle temperaturs 
a bar of metal would result in so small emperatur than the preceding strip In taking tie cit t ( a S¢é€ 3 ) 
an alteration of length as to be quite It ss oO evident that the bad alloys of alumit c, I have « 
negligible; and some other explanation ~“ tings occurred at each end of the leavoured t omparative resuits 
must be sought than that of any in- “S'S @ 1 that in the middle almost isting each it 5 per ce ib 
reased density of the metal itself. The —"° latel ck of lead was perfect. the liquidus. In e a higher 
d effect observed is due to two | cure the trouble it was evidently heat is found nec ry in some : 
principal cause Firstly, the hot metal — to regulat the temperature wing to pouring | molding condit 
in the head is in fluid contact with the it pyrometers were out of the question as much as 20 per cent superheat r 
he ( the interior of the casting count of the number of small pots not be too mu When dealing with pure 
during the process of solidification, and | the frequent emptying and filling wi etal all that is essary is that tl 
ipplies metal to fill up the spaces —“ : I fell back, therefore, on the old mold shall be filled with metal at such 
due to fluid contraction Secondly, ' ethod of a test by stirring the lead a temper e, and supplied at such a rate 
st as a very moderate pressure inside vith a strip of soft white wood. This and in s 1 manner that any entrappe: 
ET ttle is sufficient to pre iY stant! sts into flame hen the air bi es gas m the mold, ma 
ent the escape of the gas in the form * ad is too hot, while it requires an escape re the mass solidifies. Any 
bubble » the relatively small pres ible mber oO seconds to ignite ex s temperature above that | h 
re of the fluid head metal prevents the t proper temperatures, and it will is necessary to ensure the desired re 
escape ot is in. the rm of blow- si ignite at all in just molten lead. sult, not mere leads to aste f heat 
holes. Blowholes are not formed in the By t simple means th rewoman t may also give inferior mechanical 
solid, but 1 solidifying metal Lhe os - le to struct the properties in the castings 
et result pressure, therefore, is that Is st the metal self, and , ie 
vhile the density of the actual metal t tr Imost ¢ Over=- oe te 
emains the sa the density the ome The fact that castings so equentl 
stil may be considerably increased, \. McW m and P. Longmuir have itair h Ww cavities c 
wing to the absence of intercrystalline that bet results e obtained, naturally has led to considerable atten 
ther space casting either zinc or minum, tion being paid to the relationships which 
! intermediate temperat is e! exist between gases in metal under 
Ca lemperature ‘ — ae aren 1, Dia 1 , . ; : 
loved, than when higher lower heat widely varying conditions. Molten steel, 
e is a range of temperature within used. The value which gave the best for example, may retain many times its 
1 the most satisfactory results are "result in their experiments for zit own volume of gas chiefly hydrogen and 
hen casting any  particul was about 528 degrees Cent. and for carbon monoxide, and may give off a cor 
mi r yy. It is only in recent year I ium 691 degrees Cent siderable  proport of these while 
tha intitative values have been give! \n illustration of the effect of in cooling from the pouring temp 1 
to t temperatures. Dealing for the proper casting temperature could also The nonferrous metals as a class do 
ESE ith pure metals nly, silver be taken rom the castir of chilled mot dissolve such large volumes gas, 
iffords miliar example the effect cast-iron rolls. If the heat of pouring and behave in more varied ways towards 
( hi temperatures in pouring, as 1s insufficient a number small blow- gases with change of temperature 
the metal is less sound, and does not roll holes or pin-holes appear in the upper The gas may result from reactions 
properly if too hot when casting. A sim- part of the roll. In such cases it always which occur within the metal while 
ple illustration in connection with lead is safer to use a high temperature, it is in process of solidification or 























December 1, 1921 


THE FOUNDRY 


























ov 

4 40 
\§ 
Sa, 
25 
© 
mn 9 = 
26 

210 























100 90 80 70 60 








Lead per Cent. 























° LL 


50 40 30 20 10 








FIG. 3—DENSITY OF TIN-LEAD ALLOYS 


ifter it has solidified. By a reaction, 
or example, between oxide and _ sul- 
‘hide of copper, sulphur dioxide may 
be evolved, and it is impossible to 


ast a sound ingot of copper from a 


: 

sample of metal in which this reaction 
is in process. In the same way steel is 
rendered unsound by reactions between 

arbon and oxide of iron present to- 
gether in the fluid bath. Another ex- 
imple of deterioration by gas reaction 
s that of the effect produced by hy- 


drogen upon copper containing cu- 


prous oxide, whereby the pitch of the 


metal is destroyed and brittleness re- 
sults. The unsoundness of castings 
made from scrap metal largely is due 
to gas produced by reaction; though 
trouble also arises from oxide and 
from infusible combinations. From 
the metal caster’s point of view gas 
yf reaction presents the greatest diff- 

ulty, and the only remedies are (1) 
to complete the reaction, either by 
sufficiently long melting and _ stirring, 
or by the addition of a suitable chem- 
ical agent, or (2) to add some mate- 
rial which will assist the metal to ab- 
sorb the gases. 

It appears to be clear that the solu- 
vility of hydrogen in copper and in 
nickel at constant pressure increases 
with rise of temperature to the melting 
point, then suddenly increases again, 
ind afterwards steadily rises with the 
temperature. On the other hand, hy- 


drogen is very slightly soluble in molt 


en 
inc; 100 grams of zinc dissolves about 
48 milligrams of hydrogen at 300 de- 
gress Cent., but the solubility decreases 
as the temperature rises, s> that only 


1-3 milligrams is in solution at 750 


ig 
Cent. Carbon monoxide is 
slightly soluble in copper and brass, but 
carbon dioxide is practically insoluble. 
Hydrogen dissolves in 70:30 brass to a 
marked extent between 500 degrees and 
900 degrees Cent., and the greater por- 
tion of such hydrogen is retained on 


cooling. Sulphur dioxide is absorbed 


(FROM M. COQUEBERT’S EXPERIMENTS) 


with reaction by heated brass, but does 
not lead to unsound castings, provided 
the metal has been properly melted and 


poured. 
Casting Temperature of Alloys 


Our attention has thus far been di- 
rected more particularly to the proper- 
ties and treatment of commercially pure 
metals, but in practice alloys are more 
important. They also present more 
complicated problems on account of the 
wide variations in composition, and the 
changes in structure and volume which 
may occur. 

In some experiments conducted in my 
laboratory by J. H. Teng, in 1918, pre- 
liminary tests were made to determine 
the superheat suitable for casting a 
series of aluminum-zinc alloys. 

The following figures show the cast- 


1 


ing temperature, tensile strength, and 


929 


elongation of an alloy containing 90.3 
aluminum prepared and 
cast, in a warm iron mould, into round 
bars 1 inch in diameter. 


per cent of 


Tons per 
Elongation 
per Cent 


Casting Square Inch 


Temperature Maximum 


Degrees Cent. Stress on 2 Inches 
736 7.45 15 
704 7.43 13 
672 8.00 17 


The temperatures chosen were re- 
spectively 15, 10 and 5 per cent above 
the liquidus of this alloy, and the re- 
sult arrived at was that 672 degrees 
Cent. or a superheat of 5 per cent, was 
sufficient in this case, and that it gave 
better results than a higher tempera- 
ture. 


Industrial bronzes poured at a low 


heat tend to produce central piping in 
the runner heads, to the production of 
cavities in the thicker parts of the 


casting, and to the formation of what 


are sometimes wrongly called hot 


cracks, especially at the junction of 
thick and thin sections of a mold, where 


| + 
e¢ metal thickness in one s¢ on exceeds 
that in another 
With Admiralty 


searches have shown the importance of 


bronze recent. re- 


correct pouring temperature in prevent- 
ing blowholes and porosity, and it is 
suggested that a temperature of about 
1200 degrees Cent. is suitable for this 
alloy, since overheating to 1400 degrees 
produces porosity, while unsoundness 
frequently results from pouring below 
1100 degrees. 

Brass of 70:30 composition begins to 


solidify at about 925 degrees Cent. 
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FIG. 4—ZINC-ALUMINUM SERIES SPECIFIC GRAVITY 
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tance is the shrinkage. The term con- 








traction is restricted to that portion of 
FIG. S—EQUILIBRIUM DIAGRAM OF ALUMINUM.-ZINC ALLOYS (SHEPHERD) AND the diminution in volume which occurs 
MAXIMUM EXPANSION (EWEN) while the cooling metal is still fluid. To 
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is- casting. They also account for many of 
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, ' 95.20 640 6.€ 98 0.031 
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Table IV 
Density of Aluminum 
Sand Chill R ed } S 
castings castings c liar 
( 79 7 Q a 
> 1 8.54 $.6 8 ? 
105 29 x 
7 16 5 5.15 
5 9 8.04 g 07 g O7 
6.73 7.94 7.96 7.95 
7 7.85 7.86 7.8 
: 7.79 7.78 7.78 
8.6 Fut 7.69 7.69 
) 7.64 7.61 6 
) 7.6 7.5 7.56 
7 7.19 $ 7 
2 6.98 7 3 7.2 
it can be deduced from experiments the theoretical relative density of the 
‘s shown in Table II. aluminum-zine series calculated at inter 
vals of 10 per cent is as follows: 


Theoretical Density Alloys 


of 


It might appear at first sight that 
the density of an alloy would be the 
mean of the densities of its constitu- 
ents, when allowance has been made for 
the percentage composition by weight. 
Thus, for example, if the alloy con- 
sist of 50 parts by weight of metal of 
specific gravity 2, and 50 parts by 


of specific gravity 10, 


be 


weight of metal 


the density would 


? 


lf we consider 100 grams of the 
above alloy, it would be made up of 
50 gran of a metal with specific 
gravity 2. or, in other words, of 25 
cubic centimeters of this metal; it 
would also contain 50 grams of the 
metal with specific gravity 10, which 
50 
would cupy a volume ot , ws 
10 
cubic centimeters. The whole volume 
would theretore be 25 ; 5 30 cubic 
100 
centimeters, and the density will be 
30 
or 3.33, and not 6 as previously sug 
gested The result of this is. that 
whenever two substances which differ in 
density are mixed together, and th 
theoretical density (assuming there to 


be no expansion or contraction) 1s rep 


resented on a density-percentage weight 
diagram, the result is not a_ straig! 
line but a curve. This curve is hyper 
bolic in character. To determine whether 
traction or expansion has occurred, 
it is necessary to note the relative vol- 
une of the metals, first when separate 
and second when alloyed together. <A 
simple method of making the neces 
sary calculations is by ascertaining tl 
number of ihic centimeters occupic 
by ich metal in a given weight oO! 
the alloy, as in t example previous- 
ly given 
As illustrating the above principles, 


Percentage of 


at 


Zinc 
nil 
10 
20 
30 


40 


SO 
90 
95 


100 


Relative 





Density 
2.6940 
2.8710 
3.0788 
3.3120 


3.5920 


5.3891 
6.1455 


6.6156 


7.1665 


These values are for metal and water 
15 degrees CLent., and they ire 

aphically represented in Fig. 4 
Effect of Rat rf lt 

In the series of experiments conduct 

1 in my lab tory casts were pre 

ired in the form of round rds 

h diamet me series b ig « lled 

ist y | in ron m l, while tn 
hers were cooled more slowly by cast- 
gy in sand The resul it the ex 

I nts is giv in the f wing table 

id is graphically seen g. 4 

It will b ved that 

l. In the case of the pu metal t 
density of the sand and_ chill 
castings were alike to th 
places of decimals. Any smal 
difference which W observed 
only occurred in the fourth dec 
mal place, which is well within 
the limit of experimental error. 

2. In each set of experiments the al 
loys gave higher values in t 
chill casting t 1 the sand 
casting 

3. The general agreem¢ between 
results and the t retical va 
is good, though between ab 
75 and 90 per c yf zinc t 
chi castings are sligh m 
dense than the theoretical value 
while they were ss dens 
the middle of the series. The 
increase of density corresponds 
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the formation of the 


Al,Zns. 


The lower density in the middle of 


with com 
pound 
4. 


the series, and the higher density 


toward either end as compared 
with the theoretical curve, is in 
accordance with the results of 


observations with the extensom- 
eter by Ewen and Turner. (see 
Fig. 5). The maximum expan- 
sion observed on the extensom 
eter corresponds with the maxi 
mum _ solidification interval, as 
shown on the constitutional dia 
gram of the series by Rosenhain 
and Archbutt The contraction 


due to the formation of Al.Zns; is 
also indicated on the extensome- 


ter curve. 


Iculated 


The 


values 


, 
agreement between the ca 


for the density of zinc-aluminum 


alloys, assuming that there is no altera 
tion of volume, is very close to that 
which actually is observed. The differ- 
ences are, in fact, too small to be 
shown distinctly on a diagram of mod- 


The 


and 


subject has been studied 
B. W. Hales 


it has been suggested that the relative 


erate size. 


by Rhodin by and 


amount of the two metals, and also of 
copper, which does not differ so very 
largely from zinc, may be estimated { 
commercial purposes by density determin 
ations 
[he accompanying table IV gives t 
results of experiments by Carpenter and 
Edwards to determine the density of 
i s contaming trom 0.10 to 13.02 | 
I tf aluminum 
following conclus are to b 
lraw trom tft I rded data 
han ghout tft S s  chill-cast 
5 O1V results W cn ¢ l ClOS 
ig ment with t ( lated densi 
2 Phat all cases examined thet 
was close agreem« between the densit 
e chill castings and the rolled bars 
3. The sand castings had a we 
sity thar tiie ( ] castin except 
with from about 8 to 10.8 per cent o 
ppetr 
4. | 5 except mal 1 ilt it a slow 
cooled bar actually giving a great 
density lan a led bar is associated 
with the fact that over this range f 
composition the compound Cu;Al exists 


in the slowly-cooled bars, and the stru 
ture 1s duplex istead t b ig omo 
eneous | he cn v ot structure 1s 
here I registered I the tered de ) 
ty If is assumed that the com- 
pound Cu;sAl dissociates, with increase 
f volut it higher temperatures, t 
anomaly is explained 
l } OU ier {ll 5 


The following experiment, illustrates 


the effect on the density resulting from 
of 


1 
cooling 


slow or rapid 


a common 
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The 


follows: 


brass. composition of the metal 


was as 

Per Cent 
63.98 
34.85 


Copper 
Zinc 


Lead 0.77 
Iron 0.34 
MN. eiacaah cuteness ene 0.06 


When the alloy had been melted, sand 


castings and chilled castings. were pre- 
pared, side by side, from the same pot, 
at the same time. The castings were 
rods of about 1 inch diameter. The re- 
sults obtained were as _ follows, the 
metal and water being at 15 degrees 


Chill Cast 


7 
8 ? 


+ae 


Sand Cast 


Top .. 8.463 


Middle 8.469 8.719 
Bottom 8.471 8.730 


8.468 & 


from 


724 


Average 
| the above 


rhe 


composition, assuming no volume change, 


calculated de nsity 


is 8.08. Hence the contraction of vol- 
ume, due to combination when the 
metals were alloyed, was about 7.7 per 
cent, while the expansion due to slower 


cooling 2.95 per The extensom- 


Was 


1 
} 


eter shows that bars of this composi- 
tion, when sand ist, give a distinct, 
though relativel sma expansion. In 
$ S s some of the al- 
s, such as those with about 15 per 

: masked oon 

n cop O1V \ 1aTKOG .pa 
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sions indeed, as may be noted 
It is evident that slow or rapid cool- 
ing are merely relative terms, and that 


information is tl 


more required on the 
effect of initial temperature and rate of 
cooling. 

There is little doubt that the com- 
parative failure, in recent years, to 
connect the density with the composi- 
tion and structure of alloys has been 
due, ot least in great measure, to a 
want of recognition of the difference 
which exists, in many cases, between 


slowly and quickly cooled alloys. 
The 


when 


general rule appears to be 


there is no crystallization inter 
val the density is the same whether the 
is 


metal 


or alloy slowly or quickly 
cooled. But where there is a crystalli- 
zation interval (i.e. where the liquidus 
and solidus are separated) sandcast 
bars give a lower density than chill 
cast, and also show expansions if ex- 
amined by the extensometer. 

In the United States investigations 
were made and records obtained in ref 
erence to the casting of aluminum al- 
loys. The conclusions reached were 

it the number of blowholes increased 
as the pouring temperature was raised, a 
the temperature in the furnace was 

1ised and as the ength of time taken 
1 melting increased. Among e other 
ses bl eference was m 
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to failure to skim the pot properly; 
collection of foreign matter, solid or 
gaseous, from the mold, as a result of 
wet molds, poor molds, bad venting or 
bad pouring; and to faulty pattern de- 
sign resulting in shrinkage holes or 
cracks. 

In one large I indrv with a total loss 
of 13.92 per cent, the chief causes of 
rejection were 

Per Cent 

Due to cores 2.30 

Due to moulding . rrr 

Cracked 2.27 

Broken in handling 1.76 

Mis-run or rut it 2.18 

Other causes 2.19 

An examination of such figures shows 
the absolute necessity of care and skill 
n the part of t foundry operatives 
The man with scient training can ex- 
plain the following fundamental princi- 
ples which underlie the industry, and 
assist in ascertaining and removing the 
causes of failure. But in the final opera- 
tions success or failure depends upon 

e skill, attention, and devotion of 
the experienced workman, who as a 
result of years of training has acquired 
a knowledge which h 


is often unable 


express in words, but which it is 


desire of 


New England Foundrymen Consider Costs 


1] esent period of reduced 
p tion at many plants, « 
s the im] i 
st system and ings n 
| lillie ( p > ns W 1 d ) ] 
appear m norn tines, a ding to (¢ 
Drake assistant tie president Wal 
worth Manutact ge ( Boston, who 
id 1 the N n nce iw oT tie 
New knela 1 k Iry ens issocialiol 
( Svste s i foundry continued 
Mi Dral i necessary lor severa 
eason Firs they furnis the nly 
) tive nit I ] @ the plants 
t c t Se 1, they e neces 
sary to x responsibility in differe1 
art plant \ st system of it 
self w nprovy l ms it 
furnishes — the ims ¢ i inplishing 
much. Through it, necessary waste may 
be ¢ ninated and many ] erati Ss 
may be avoided Without a system f 
sts, it 1s possible to tell whet 
one class of castings is making or los 
ing money, even though it is fairly ce 
tain that the plant as a whole its s \ 
ing a proht. One }f making pul 
ey wheels found after adopting a rigid 
yst system that all wheels below a 
certain size were made at a loss. There 
fore, the small size wheels were placed 


s l ed Ses 
S S vhere i y 
Va et ] ‘ i he mK cs 
1 at st ated ) 1st T 
Ss as i itis! { and 
It¢ results t f Iry S ring 
¢ less it a i vhil i 
eting foundry S the r ) id 
\ ( isl n 5 la \ 
veig t t stings ( lng 
twe ten 8 3 \ ; 
1€ ss eleven to Ity n anotne 


At the Walworth 
lassification is made accord- 


Manufac- 


ng to nature of the castings. For ex- 
mp.¢ 1 group covers screwed elbow 
ttings Another, a ertain type 


n 5 i y 
] 
t ¢ 1 st 
i, a xt t ‘ th n- 
needing t ( xtent 
‘ t] | the 
S101 \ Mr Drake's 
i} tre fo . 
\ i to lal yr «lf il] 
es w hie ( il at 
10 to 30 } normal 
city Mr. J \W n 
i cle ( \\ s | t if n 
na nes he ipproximately 
it s Astin | ised 11S 
I i lit g tna at esent 
I e ed his l 4 St, 
; mpany vw tle busi 


€ Ss now ; ed cost 
uuntants. In mar ises it stands 

to reason that the total overhead in 
dull times cannot be distributed through- 
ut the production departments and then 
have price fixing determined bv cost. 
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Shock Absorbers Are Described in 
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a th n FIG. 1—FORM OF SAND AFTER JARRING, 
cl l ABLE FOR RAMMING 
C] uirements tor rammuin re the , 
; + i ith i Tr ) 
IOLK ‘ \f ' x t 
The sand must be rammed uniformly oe nattern poured in hand-ramn ed 
The sand must be firmly packed in the : 
ae , 1 Variation veight 
different parts of the mold. 
Molds made from th ime pattern QO! ° t 
n t be uniform in appearance All ed 1 yrmi- 
ties b I t the 
Jarring Insures l nijormily ’ . 7 
/ . | per vy ft the sand V irring 
If the first requirement, of which \t t ck wing each jolt the 











the other two are dependent, is not sand « c to move downward 
| 
mplied with, the following trouble while tl movement of tl pattern 
eae ae . board and the flask is instant! rrested 
Abstracted from Stahl und Eisen, Sept. 1, 1921. . - 3 : . . 
In this way the maximum density of the 
a ay tt { | arta. f the 
z | is attained at the surface of th 
aS Density Of The Sand ; 
19 oo i oe oe on se 7 pattern. By repeated shocks the sand 
iS Die: 
+) a ae mee made to flow toward the ttom ot 
hs , ’ 1 
1 Cy + me the mold ar becomes pack d evenly 
iw Bos 
iis ] around the pattern and the corners of 
Saas , a = 
iQ the flask. The jarring effect of the ma- 
| @f-T line induce the grains sand to 
£ 
ove in tl rection of t least re 
i wh 
| N stance resulting in a uniform density 
ine the diffe t horizontal layers and 
iN] 1 | ] ] 
> the absence of adjoining hard and soft 
| ® | ; : 
1 Q | spots in the same layer he jarring 
ig a ' 
9 | PS therefore fulfills all three ot the above- 
ww : 
| a } | = | | mentioned requirements, besides speed- 
SU Rind ] | ing up the packing of the sand, which 
4 requires only 5 to 30 seconds, depending 


FIG. 2—DENSITY OF SAND on the size of the mold, ie, only a 
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ar Molds Mechanically 


s Made of Different Methods of Packing the Sand in Molds and 
Mechanical Jarring Machines, Both with and without 


Detail 
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it is therefore better to en 
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C 1 ] 
} lifter Jarring 

Ev th deep molds it is necessary 
to.ram the sand aiter jarring if filling 

ra s are not used. This latter met! 
] ] | 
d is er, not to be recommended, 
striking off of the surplus sand which 
paratively hard, means an ex- 
ture of both time and muscular 
( it : theretore, preterable to 

“4 
[It the sand be left to itself during 
s ~~ 
ra ‘ 
4 c 
¢ . 
4 














SS 
YWattern plate 








FIG. 3—FORM OF SAND AFTER JARRING, 
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FIG. 4—SMALL JARRING MACHINE, 20 X 20-INCH PLATEN, MECHANICALLY DRIVEN 








936 


cylinder is either resting on the founda- 
tion, in which case the plunger together 
with the platen is movable, or the cylin- 
to the 
moved up and down over the stationary 


der is fastened platen and is 


plunger. 


Shor k . {bsorbers A éecessary 


When the shock must be increased 
to make heavy molds it is necessary 
to provide for this shock being ab 
sorbed in the machine itself. If these 
violent shocks should be transmitted 
through the foundation to the floor of 


the molds already finished 


damaged and even the build 


the shop, 
might be 
ing itself might suffer. It was not until 
it became possible to build shockless 


or rather shock absorbing—jarring ma- 


THE FOUNDRY 
B. H., 


surface 20 inches square and consists of 


Coblenz, Germany, has a platen 
a cylinder, A, cast in one piece with the 


base plate. The plunger, B, which sup- 
ports the platen is raised in this cylinder 
by means of the knob, C, and allowed to 
the shock is 
the impact of the platen on the cylinder 


at D 


drop whereby obtained by 


To prevent the plunger from turn- 


r 


ing in the cylinder, two guide bolts, / 
are screwed into the head of the plunger 
and move up and down in holes the 
flange of the cylinder. The knob C 1s 
mounted on the shaft / which is sup 
ported by two bearings in the base ot 
the cylinder and in one outside bearing 


The fast pulley, H, and the loose pulley, / 
situated this latter bearing, 
belt. 


beside are 


operated by means of a There is 
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tration on the left hand shows a longi 
tudinal section and that on the right 
hand a cross-section through the center 
of the machine. In this latter section 
the right half shows the rollover table 
in its original position on the platen, and 
the left half the same table is lifted up 
and turned over. 

Electric Drive 
The base plate, A, of cast iron sup 
ports four guide pillars, B, for the anvil, 


(, which in its turn rests on the spiral 


springs, ). The anvil supports the platen, 


FE, which is guided during its move 


ments by the plungers, /’, in the pillars, 


B. 
On base 


the 


cylinders, G, 


sides of 


both 
hydraulic 


plate, / 


two lifting are 


Plungers 


































































































chines that this type of molding ma-_ nothing to prevent an electric motor being mounted. support the bodies, 
chine attained any rapid development. used instead of the belt drive. In such of the bearings, K, for the rollover table 
However, the necessity to absorb the case, however, the number of revolutions These bearings for the table are made 
shock is dependent not only on the size of the shaft, /, must be reduced by to glide in suitable grooves. The right 
of the mold but also on the condition means of gearing. The knob, C, is en- hand body is provided with a worm 
of the ground. If this is hard and_ cased in oil to lessen the friction, and gearing, to turn the table, consisting of 
rocky, so that in its natural condition lubrication is provided for wherever this the casting, M, the gear wheel, N, and the 
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FIG ELECTRIC JARRING MACHINE WITH SHOCK ABSORBER, TURN-OVER TABLE, MECHANICAL TURN OVER 
AND HYDRAULIC LIFTING DEVICI 
it does not transmit vibrations readil is necessary. The machine is simple and worm, O. The main driving shaft. PR 
any special arrangements to absorb thx requires little attention is mounted in the bearings in a special 
shock may be dispensed with, whil Pattern ards and flasks are mou casing filled with oil in the interior of 
with unsuitable ground such devi on the plat rhe lifting the finisl the anvil \n outside bearing is also pro 
will be ne sary even for medium s!1 mold is d by hand. It so desired, vided. The knob S is attached to the 
molds whole machine may be mounted on shaft in the oil casine and by working 
lypes ot mechanical jarring mach shock absorbing base. against the steel rollers, UU’, mounted 
made by German firms may be divid Meck eer the bearings, }’, lifts the platen. The main 
’ ) ith $ nam 
nto two classes according to wheth = driving shaft is by means of the safety 
they are provided with shock absorb The electric jarring machine show1 coupling connected to gearing which i 
or no s built by Vereinicte lell { oe ae 
not 0 ult v Vere ote Mode iti ts turn s connected through a seco 
The first class considered are m¢ riken Berlin-Landsbere A. W., G. M. B safety couplin: the driving motor 
‘hani ‘ring re sli eeneene . ee cies Sie - ®. a sis of 
chanical jarring mac hines without shock H. It possesses a mechanical device fi In order to enable the pattern to be 
absorbers Che small jarring machine, turning over the pattern board, and lifted accurately by the hydraulic plun 
Fig. 7, bu vy Leber & Brose G. M._ hydraulic lifting arrangement. The illus- gers, these are connected hy means of the 
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rods, X, the levers, Y, and the connecting 
shaft, Z, so that they can be raised and 


lowered simultaneously and evenly. The 
car, running on the track, is used for tak- 
ing out the finished molds. The screw 


and lever arrangement, H, is for the pur- 
pose of holding the rollover table in posi- 
When 


tightened, these screws press against brake 


tion when the mold is lifted out. 


shoes, which prevent the journals on the 
These jour- 
roll 


in 


rollover table from turning 
bolted to the 
When the plunger 
the 


Same 


are sides of the 


table. 


nals 
its 


over 1S 
the j ur- 
the 


During the 


center of 
nals on height 
ter of the N, 


jarring the turning device remains in the 


highest position 
the 


worm 


1S as cen 


wheel, 


position shown at the right of the illus- 
The the 
worm wheel and the right hand journal 


tration. connection between 
of the rollover table is accomplished by 
means of a kind « 
of 


»f groove with a spring 


which permits raising and lowering 


the rollover table with the worm gear- 


ing stationary. The movable parts of the 
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machine are in dust-proof casings and 
provided with easily accessible oil cups. 
The operation of the machine is as 
follows: The flask is set upon the table 
and suitably fastened. After a filling 
iframe has been set up, the depth of 
which is governed by the depth of the FIG. S—PULL-DOWN JARRING 
pattern, sand is filled in. The rollover 
table is attached to the platen during this off and the top of the sand _ lightly 
operation. After starting the motor the rammed with a flat rammer, the surplus 
platen is elevated and then allowed to sand is struck off. The valves are now 
drop on the anvil \fter the jarring is opened and the turnover table raised by 
finished which requires about one minute, means of the hydraulic plungers until it 
the motor is stopped. has reached its highest position. It then 
\fter the filling frame has been taken is turned 180 degrees by means of thi 






































FIG. 4—JARRING MACHINE WITH 


SHOCK ABSORBER, 


AND HYDRAULIC LIFTING DEVICE 


LIFTING FRAMES 


MACHINE WITH BELT DRIVE 
worm gearing so that the now finished 
mold hangs on the 1 er plate with 
the top down. The car is run underneath 
and the mold lowered on this The flask 
is now disconnected from the rollover 
table, the water turned on again, and the 
pattern withdrawn from thi und The 
mold is then taken out on the car frot 
the machine 

Instead of the motor, a belt drive with 
fast and loose pulleys may be used, in 
which case the intermediate gearing ts 
omitted 

Instead of a rollover table with 
liftimg device, the same kind of machine 
may also be used with stripping plates 

wn lig 4 lhe jarring and 

lifting mechanism is the same as described 
above Instead of the bearings for the 
rollover plate, however, the lifting frame, 
B, is fastened to the top, 4, of the plun 
ger and this frame is in turn attached 
to the stripping plate, C, resting on the 


pattern board, D) his board is attached 
to the platen, / When the sand has 
been packed, the flask and the plate are 
disconnected, the water pressure applied, 
and the frame then lifts the stripping 


plate with the mold and thus accomplishes 
a separation of the mold and the pattern 
rhe finished mold is then taken away by 


hand or by a crane 


With the smaller sizes of the machines 
described above the movement of the lift 
the rollover table 


frame and 


ing are 
accomplished by hand operated levers, 
while with the larger sizes this is done 
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casting shop. Probably the most 


ly used temperature recorder on core 
long-distance 
the 


each 


ovens is the recording 


thermometer One of insturments 


should be used for oven so 


that a continuous record of each may 
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orrecting Flaws in Metals and Mixes 
Problems of the Gray-Iron, Malleable and Steel Foundry Discussed 
By H. E. Diller 
n Wavy Against Chil] mendation, that you will overcome your ner which seems to defy cleaning. Pleas¢ 
a oe aes — difficulty. advise us how to dissolve out the sand 


Ouestion—We are endeavoring to mak Ur course, primarily the wavy structure Ans Not knowing the exact condi 








t mall gray-iron casting shown in t is due to t metal being poured too tion the sand is in we cannot tell you defi 
illustration: the rectangular cold It is essential to have hot metal  nitely what to do The action of hot 
end hilled on one. surfac We ar to secure a sn th surface against the concentrated nitric acid would disinté 
— t el grate the binder, but it would be neces 
+ to essential that the chill : es sary to put the acid into the casting, 
wf e absolutely smooth as it i " _. leat it and let it work for a while, then 
me _ ¢ glass in a plastic state i — cleans "Wash out thoroughly with hot water and 
Qecasions . 2 sg n—\\e are sending you a continue this operation several times 
; : surface conta sample piston which has a small crack You might succeed better by using warm 
vaves ' ed cold it appear at t the mouth. Similar hydrofluoric acid diluted with four times 
We have trie coating 1 surface racks develop it ir pistons on ma its volume of water The casting could 
the polished chill with heavy oil. light ini ind we would like to know how be left in this a long while as the acid 
I. lina ‘te. oil and lamp tase gees to avoid them will not dissolve the iron. After the ac 
stone ilk, ic and uncoated W Ansi We have examined this pis tion of the acid is finished the casting 
ive ited over the chilled portion a ton and find that the edge is rather should be washed out with hot wate 
a sid f it, and have ru hard due to the thin section together and leit in the hot water solution for 


some time to allow the water to dissolve 
— the silicon fluoride formed by the sand 
| and the acid. Agitation both while th 
acid is in the casting and while the cast 


—_ ing is in the hot water would be of as 








| 
) t | sistance in aiding solution 
| 

















rO PREVENT WAVES THE METAL SHOULD BE POURED QUITE HOT ‘iat alt Ge tee? Wks (alte ae 


and pig iron be a better mixture than 
the metal across the chill. We ive 1 with the quality of the metal, which is 


egicrage coca car wheels and pig iron? 
duced the thickness of the chills used t evidently low silicon. This would have ; ae ee 
i Answer: Such a mixture should be 
g 1 but only are able to p ce 1 tendency t ause cooling strains and : : # 
me : : ‘ ; composed of approximately 50 per cent 
pertect casting in five o six. We \ mak the I rack ere it does 
; xy iron, 40 per cent gray iron scrap 
a Clate iny suggestions \ Anot th \ 1 might cause the : : - 
: : . : : : 1 10 » 15 per cent steel scrap This 
make ict we L De 1 core which Was 





Inswver—We understand from your too hard to give as the casting shrinks that the eneiel from the cunclea wi 
tatement that you place the chill in tl To remedy it, you should have more contain 1.25 to 1.50 per ce nt silicon, 
cope of the mold and cast tl met riable coré \ slightly thicker flange approximately 0.5 per cent phosphorus, 
against this flat surface which is turned on the end would also help somewhat and 0.6 per cent manganese an 
down. We should prefer to have t —— phur should be kept below 0.120 per cent 


chill on the side of the mold. We should : F \ closer grained, softer metal can be 





A : q 
ite the sting about an inch fr “LO N da CUleaned irol secured by adding four t six pounds 
: ler d if mecessary put a é = i a Ot pea-size ferromanganese per ton of 7 
r nd annosite th \ Mik Nu 2eaU0 P .3 j | 
( end oppo th meta This should be added in the I 
¢ | - . ee “a ; i ’ ae ’ - . ’ 
should n ve made any thin Ouestion—We made several cast-iro adle as the metal flows from the cupola. . 
; ( 
? thal ' ) ha “hy 7) thy . . - 4 | } 
might be increased to 2 inches in thick vacuum-pump bases which have tw 8 Boiler plate punchings added to the I 
ness. Should you desire to continu inch cores. The only entrances to th mixture will strengthen it more than car 
1 ta] ’ r ’ ] no ; ; . . . . } ] ] "1. s } ’ 
isting the metal as you are now do! cavities tormed by these cores are two wheels will. This is due to the | fact 
- - Pt tha heioal $ ¢h rat + ] o? ’ - } +} + } : 
increase in the height of t Zate, holes in the upper part of the pump bas« hat steel additions to the mixture make 


give you more pressure on the metal and even these are not through a direct a finer grained iron. If enough stee 
would be advisable. You do not give us channel. In trying to remove the sand is added, say 20 per cent or more, the 
the analysis of the metal which might the castings were dipped in acid, but this amount of total carbon in t 


a as as. 


he mixture 
influence the result to some extent, but made the condition worse instead of bet will also be somewhat reduced. The 


we believe by following our first recom ter and now the sand is caked in a man amount of carbon is not reduced as t 


940 
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greatly a6 it would be thought by figur- 


ing the percentage of carbon in the 


charge, as the steel absorbs carbon 
from the coke with which it comes in 
contact during the melting process. 


. Wh = 
. i] “thats » roaring 
small Cupola rracticail 

Ouestion—Please tell me the dimen- 


sions of the smallest cupola you consid- 

er practical for a toundry, and state 

whether the cupola would melt good hot 
iron 

Anwer—The smallest sized cupola 

vhich is generally considered prac- 

tical has a shell of 27 inches 

and 1s lined = to 18s inche inside 

diameter It should have a_height 

12 feet from the bottom 

but would give serv- 

was 2 or 3 feet less. 

ill melt ™% to tons 


uyeres OL a 





cupola are 


greatest sectional area 


of the melting zone. It would pay you 
to order a cupola from one .of the firms 
supplying cupolas instead of trying to 
build yourself. This policy has been 


found to be the best as the manuifac- 


turers have had long experience in de- 

signing cupolas and are able to build 

them to secure the utmost economy. 
Ther is no reason why hot metal 


cannot be secured from the 18-inch cupola 


which we have described. However, the 
pig iron should be broken into pieces 
( longer than 10 or 12 inches before 


Vi Ta? mE ‘ 7 
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C anal] (las 
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C use 
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Holes 


manu fac- 


tion We 


turing synthetic pig iron in 


have been 


electrical 


our 


furnace for some time, and have recently 


furnished a foundry with 100 tons of a 
trial order, to be used by them in the 
manufacture of standard cast iron water 
pipe 


first carloads were of 


average 


The two 


| ee lerete ° 
rolowimg analysis. 





2.77 3.03 
‘ hur . 0.024 0.040 
Phosphorus 0.28 0.26 
Manganese 0.41 0.51 
Carbon . 3.56 3.31 
The firm had other irons which were 
about the same composition and the 
following mixture was used: 
Pounds 
Eastern pig 200 
Synthetic pig 300 
Car wheels 550 
Brake shoes 150 
The pipe made from this iron was 
rous at the bottom. On analysis 


it showed: 


Silicon .. « Cees 
Sulphur . ~ Beas 
Phosphorus ~ Boe 
Manganese ee 

The only reason that we are able 


to advance for the 


porosity is that this 
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particular cast was made on Monday, 
and the molds had been dried on Satur- 
day night instead of Sunday night, 
therefore, were cold instead of warm as 
was usually the case. 


The 


mold, as 


Answer: trouble is not due to 
suggest might be 
that the 


sul- 


the you 


“14 4 1 _ 
possible, but is due to the fact 


iron contains a high percentage of 


phur with a low percentage of manga- 


nese. It would look, too, that the iron 
, Peis 
l indi- 


oxidized in ting as 


the 


had been me 


cuted by excessive loss in manga- 


nese. Both of these conditions would 
have a tendency to cause the iron to 
vive off gas on setting and as this 
gas is given off after the outside of 


the metal had been set, gas holes are 


formed in *r of the casting 


To neutralize the high percentage ot 


sulphur in the metal, spiegeleisen should 
be added to the charge in the cupola 


the content to be 


0.60 and 


to bring manganese 


tween 0.90 per cent. Oxida 


tion would be caused either by not hav 
ing enough coke on bed or be 


your 
tween your charges, or both. It mig) 
caused 


also be by having too high pres 


vour blast 


sure on 


inder Liners 


the mix 


gray iron 


Question—Kindly advise us 


ture and composition of the 


for a marine cylinder liner 28 inches in 


diameter with walls 1 inch thick. 


Answer—For marine cylinder liners 


28-inch diameter and l-inch in thickness 
of wall you should use a 
posed of 15 per cent steel scrap 


ct ke, 


50 per cent gray iron scrap covered with 


on the then an addition of 35 to 


The scrap 


pig iron to equal 100 per cent. 


and pig iron should be of such composi 


tion that the metal coming from the 
cupola will contain; silicon 1.25 to 1.50 
per cent; sulphur, less than 0.12 per cent 
phosphorus between 0.2 and 0.4 per cent, 
and manganese between 0.6 and 09 per 
cent. 


Composition Causes Rim 


in Malleable Iron 


Ouestion: I am sending you a 
sample of malleable iron which shows 
a heavy rim on the outer edge, as I 
would like to. know what caused this 


rim. The analysis of the casting is: 


Per cent 
Silicon 0.79 
Sulphur 0.07 
Phosphorus 0.146 
Manganese 0.33 
Total carbon 2.26 
Answer: The rim on your casting 


sion 


941 


is what is known as a compostiion rim 


caused by abnormal chemical 


The 


and is 


composition. main trouble is with 


carbon which shows low by the analysis. 
However, some of the castings may 
have even less carbon as you probably 


are burning out carbon while the heat 


is being poured and if this is the case 


you should use less blast and possibly 
more fuel after you start to pour the 
heat in order to secure a reducing in- 
stead of an oxidizing atmosphere. You 
could determine whether you are burn- 
ing carbon out of the iron during pour 
ing by taking a sample of the first iron 
tapped and again just before the last 
iron comes from the furnace In addi- 
tion to the carbon being V le manga- 
nese is a_ little gh It should run 


from 0.20 to 0.30 per cent. Sulphur 


borders on the high side. 


also 


Installation of uniform cost systems 
ry industry 
Belt, 


American 


various branches of found 


Robert | 


tary-treasurer of the 


urged by secre 


Mallea 


ble Castings association, at the closing 
session ot the twenty-fifth annual con 
vention ot the National Founders’ as 


the Hotel Astor, 
Nov. 18 This is a 
that 


to themselves, 


sociation § at 
York, 


said, 


New 
duty, he 
foundrymen 
but 


Owe 


their competitors. 


ka. Hartley, ot the Nebraska stat: 
department of vocational education, 
outlined a system for training foundry 


toremen, which within the past year 
or two is said to have met with suc 
cess in Nebraska 

Resolutions were adopted at this ses 


urging the appointment of a publi 


tribunal to adjust railway labor 
and to 


Che 


association 


tions 


prevent interruption ot 


servic executive officers of the 
for the coming year are 


William H Barr, 
Buffalo; 


President, Lumen 


Bearing Co., commissioner, A 


E McClintock, Chicago: secretary, ¥. 
M Taylor, 29 South La Salle street, 
Chicago, and treasurer, Chicago Trust 
Co., Chicago; and M. Griswold Jr., 
General Electric Co., Erie, who su 
ceeds Julius Goslin, Joubert & Goslin 


Machine & Foundry ( 


as vice president 


Birmingham, 


Installation of an_ electric furnace 


being completed by th Williamson- 
Harris Machine Co., as a new addition 
to the company’s foundry at Cordele, 
Ga. The company will start the manu- 
facture of steel castings as soon as the 
furnace has been completed. The com- 
pany manufactures stump pullers and 
wheel presses. 





«- Tobacco Reminds Bill of 
Bevel Gears 


BY PAT DWYER 








id 


distance jump- 
summer 
rand f 1 1eg] lay up any proven- 
ready when 1 for the long and cruel winter. When 
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FIG. 4—-DIMENSIONS OF THE RACK USED IN VOLUMETRIC METHOD FOR 


SULPHUR DETERMINATION 





[261 ‘1 “24C] ‘LOb ‘ON Laas Vivg Awannoy any 
(807 “ON 12749 DIV uO penusjuo’)) 


"4938 JOY 

‘2°9 GOT JNOGe Ur Prajossip YsBIS J]qQN[os su¥sB aasy3 10 OM] —sO;vNpUT YI4DIg 
‘J931] | OF PoIN[Ip UsyI ‘19}3eM Jo JUNOWE 

[Pus B UL peajossip Si [Py Suess GQ] snjd suIpor powqnses wes 2UQ—uIpo7 
“7 * ie hae | 

OS9 8nId HO"HN ‘409 ‘92 Ose snid “[DpD suesB g 09 xig—spss0/yD uniupey, 

‘O'H °°? 00 8N{d [DH *2U09 ‘9° paspuny aatgq—psop rs07y204ph 


SuO1INIOS 


¥OHATNS 40d GOHLA a DLANITIO A 


‘ajdwes 
inydjns 3ua2 sad gg Que uo snuiw 40 snjd yua2 sad ¢Qg'g s04I2 a[qQemojje jo yiwiry 
st 

“ilo?d 

yam ajezidisaid pur IOH Yi ple Apysys syvw *ysem ‘193[y “938m JOY Ul INO YES] 

“OO°RN weid | yam asny UMOIG Pa}UL) SI dyBjIdIDIId JT *ageiididoid ound v Buture3qgo 

ul psey Apsepnodnaed Buryiou st 2494) pue 3NdyZIP Jayies St azujIdisoid "OSeg poIeU 

“UB UO. ve jo uonBoyling “oseq jo 34FI9Mm yeuy eya wody PpeIIN pep pue und 2q pynoys 

yuriq Vv *[Mjoses AJOA 2q ysnw ysom PeAl[OAUl ait sanQuenb jews Ajawioi3xa sy *[?238 
pue suodt ul snydjns 10; poyyow ayeind0o¥ sow 2y2 Si siya SuoIyNEdeid sadoid YIM 

"uo 

wos ayezidisaid ay) Bursosy ul ssouayajdwioo pue paads aya Aq paaesuadwos uvy2 asoul 

St 493UM JOY PUB YSeM [DH UI aqnjos Ajjysys si “Ogeg 243 3eYya JD¥y ayy ‘saded 
243 yBnosys passed sary yriym OS" JO $22¥43 4OJ PoulWEXs oq IsNU azEIa[Y OY] 

“A4BSSII9U SI FUT UOIBIIdIDIId 

J2BuU0] YIOM 3}¥INIIe JOY *sANOY 99143 UIYIIM Al[932[/dWOD JsoW]e a3esedas [IM yorum 

peure3go aq uvd ajeiididaid sepnuLs3 & uourindiuew sadoid Ag (‘spoy3ew a3a;dwo0> 

as0W JOJ *939 “|SIIOWIGq] pue p10] ‘s1etg ‘3309¢ ‘WH Pur jleapuas | SB YyoNs syoog 
1X9} PABPURIS 99g) “A[[NJasvd yNO Patssed aq Pinoys *[Oeg Aq uonriidisaid ayy 
“HO pesaa[y eq isnur yy ‘uoNnNIp uodn sajusedas sawNewos (juasoid jr) wniuEITy 

3[NIYIp ss0w speur si Butajossipas os[y 380] 9q Avw inydyjns pue poured st Buryion 
*SOINUIWE MIj BUBYI BOW JOJ $}/eS WINISSYJOd PU UOJ! dY43 2y¥eq 0} B]qGQUSIApE JOU Sta] 

*‘pezipixo Ajajajduiod Jsowye uso 

St aa1ydesB ays “O[DY Buisn usyA‘suos snydyns-ysry ur snydyns aos jo uonviedas 

Woy 3[qNo41} OU Pry 2ZAvYy aM PUL jUaBE BuIZIpPIxo Bu0s3s & Bulag jo aBvjueape peppe 
ay) sey ay ““OOTEN UeYys JUaFeos AsOVIVJSIVUS QIOW YONW & peAoid sey “OIOM 
“inydjns jo sso] awos ur ypnses Aew uonnyos pides Ald 4A—suotnvI04g pun SHON 


(907 ‘ON teyg vIVG woss penuyuor) 


SGOHLAUW ‘IVOILATIVNVY ANILNOY 








Note — This sheet may be cut into two sections, 5x 7 inches. and may be readily bound in note book form. 














December 1, 1921 


first charge of tobacco was almost im- 
possible to light. While in the shop 
the flame from a kerosene torch usual- 
ly was applied. This probably ac- 
counted for the popularity of clay 
pipes. The bowl of a corn cob or 
wooden pipe was not of a sufficiently 
refractory character to stand up to 
that kind of service for any length of 
time and deterioration of plant and 
equipment represented too high a fac- 
tor on capital investment. 
Experienced smokers’ learned to 
leave a small portion of charred to- 
bacco in the bottom of the pipe and 
used it as a priming in starting the 


following pipe full. In this manner 
it was possible to fire up with a min- 
imum number of sulphur’ matches 


which in those days were sold in the 
form of flat strips resembling combs. 
When lighted they smelled like the 
ruins «f Sodom and Gomorrah. The 
cupola tender scorned the use either 
of torch or matches. During the pro- 
gress of the heat he lighted his pipe 
by the simple expedient of inverting 
the bowl over the incandescent end 
of his tapping bar and on other oc- 
casions he achieved the same result 
by heating a short rod either in one 
of the salamanders in winter or in 
the core oven fire in the summer, 
For several years George V of Eng- 
land has had to worry along with- 
out my aid or assistance as a con- 
tributing member, but as a compen- 
sating measure I have been’ unable 
during that time to secure any of the 
tobacco manufactured, as the legend 
states, under the protection 
of his crown and dignity. On a re- 
happened to visit 


august 


cent occasion I 
one of the border towns and naturally 
went for a short trip into the terri- 
tory on the other side of the inter- 
national boundary line. I did not go 
far, just as far as the first tobacco 
store. To my anxious inquiry the 
young man behind the counter as- 
sured me that the old reliable still 
was on sale, how much did I want? 
I found that the price had advanced 
375 per cent over the old 4-cent rate, 
but with that reckless disregard for 
money which characterizes your true 
tourist I laid down a dollar bill and 
walked away with seven short pieces 
of material that looked like petrified 
tar rope, but which smelled like real 
tobacco. 

Immediately on my return and with 
the laudable intention of sharing the 
good word I called upon Bill and 
prevailed upon him to accept half of 
the manna in the wilderness. If there 
is one of the five senses more than 
another bound up with that peculiar 
part of a man’s make up known as 
sense of smell 


memory, it is the 
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ABOVE—BEFORE MAKING THE PARTING 


OFF PIECE BELOW—THE 


and as the smoke from our pipes 
curled and floated upward and filled 
the air with fragrance it only was 
natural that our minds should turn 
back to other times and other places. 
Among 


notes on the many varieties of tobac- 


other things we compared 
co we had tried, in a vain endeavor 
to find something that would take the 
place of the one and only and I 
ventured the opinion that a man is af- 
ter all a pretty adaptable kind of a 
creature, if he can’t get what he 
wants he will do the best he can with 
a substitute of some character. 
“When it comes to adaptability” said 
Bill, “I think the molder has them all 
backed off the end of the dock. I 
don’t mean the man in the specialty 
or mass production shops. He has 
troubles of his own, but 


these troubles arise from other causes 


usually 


than lack of accurate rigging. He has 
follow boards, match plates, accurate 
flasks and 
jigs to set his cores. 


gages and 
Consider the 
man in the ordinary jobbing foundry, 


patterns and 


he not only has to adapt existing 
flasks to a variety of shapes and sizes, 


but frequently he is called upon to 


CENTER—METHOD OF APPLYING STOP- 
MOLD READY TO CLOSE 


adapt a pattern to a use for which it 
never was_ intended. 

“You probably have noticed that no 
two designers ever were in harmony 
over the design of any given piece of 
machinery and eaoh one usually has 
some pet notions in regard to gear 
You can go into any of the 
foundries, some of them dat 


wheels. 
jobbing 
ing back 50 years and find pattern- 
makers working on gear wheels, not- 
withstanding the fact that gear pat- 
terns have been made steadily since 
the plant was organized and the pat- 
tern storage is jammed from _ the 
basement to the roof. 
received every day for gears a little 
different from any pattern on hand. 


Yet orders are 


“For its size, probably a gear wheel 


pattern is the most expensive of any- 


to construct and this added to the 
fact that it requires considerable time 
influences the foundryman to try and 
adapt an resembling 
the required casting in some particu- 
lars. For number 
and pitch of the teeth are correct he 


existing pattern 
instance if ‘the 
can change the shape and size of 
either the arms, hub or center core, 


or all three. Increasing or decreas- 
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ing the face of a spur wheel is prac- 
ticed to a considerable extent accord- 
ing to methods which I have pointed 
out on several occasions’. recently, 
methods which present several points 
of interest: but when it becomes nec- 
treat a_ bevel 


essary or desirable to 


wheel in the same manner another 


factor is added to the 
problem. The face on a 
bevel gear can be reduced 
in two ways by the mold- 
er. First by cutting off 
the ends of the sand 
teeth in the drag and 
adding a corresponding 
amount of sand to the 
cope and second by cut- 
ting the ends off the sand 
teeth and then’ building 
the necessary stopping-off 
ring of sand in the drag 
Some time ago we _ had 
these 


one of wheels to 


THE FOUNDRY 


then the 
rammed and lifted off. It was turned 
blocks 
nailing the 


cope was set on, soldiered, 


onto two 


where it was finished by 


over and lowered 
sand along the sides of the arms and 


around the hub The pattern then 
was drawn out of the cope and the 


mold finished and blacked. 
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that there was sufficient clearance for 
After the pat- 
away the 
referred to 


drawing the pattern. 


tern was drawn and put 


making-up piece already 
was taken and carefully set into the 
teeth. The teeth on the 


piece were 2 inches shorter than the 


making-up 


teeth on the gear pattern and there- 
fore by making the mold 


up to them or in other 


words, by cutting off the 
ends of the teeth 
the teeth on the resulting 


would also be 2 


sand 


casting 
inches shorter than the 
teeth on the pattern. The 
making-up piece is shown 
in position in the middle 
drawing Facing sand 
was packed in the gap 
left around the top rim 
made _ for 


clearing the teeth of the 


lich was 


pattern, and also in un- 











der the shoulder of the 





make and a few words on 
the process adopted will 
illustrate the method in 
a general manner. Min 

or adjustments may be required in the 
case of certain bevels, but the follow 
substantially can be ap- 
plied to any bevel gear 


ordered two 


ing method 
wheel. The 
customet bevel gear 
wheels 6 feet in 


in all particulars with the single ex 


diameter and alike 


ception that the teeth on one were 
to be 9 inches long and only 7 inches 
long on the other. We had a patter 
wheel and mad 


made for the wider 


one casting off it and then made a 
mold for the second casting, the one 
teeth. 


“The drag was rammed and rolled 


with the 7-inch 
over in the usual way and a parting 
made down to the bottom edge of the 
rim on the inside, after which the arms 
and hub were placed in position. The 
usual V-shaped 
side end of the teeth was not made; 
slicked ott 
in a straight line as shown above in 
943 Parting 


sand was sprinkled over the joint and 


parting on the out- 
sand was 


nstead, the 


the illustration on page 
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THESE OPEN-WORK CAGES ARE NOT SAFE 


“While the 


yf’ construction the 


, 
mold was in_ process 
vattern shop had 
rrepared a making-up piece which is 


shown in the center of the illustra 


t:on As will be noted, 1t was made 
p of five teeth, exact counterparts of 
he teeth on the wheel except that they 
vere 2 inches shorter. They were set 


same pitch as those on the pat- 


tern and were held together across 


ne end by a shoulder or band which 


served as a guide in stopping-off the 


ends of the teeth and also left a 
shoulder which coincided with the cope 
face when the mold was closed. 


Applying Make-up Pie 


“Before drawing the pattern out of 
sand was cut away 
from the top edge on the outside until 
the ends of the teeth were complete- 


ly exposed No attempt was made 


to observe any symmetry during this 
operation the sand just was dug out 


with tl trowel until it was seen 


Aw. Jus A MinuTE 
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making-up piece. The sand 
was slicked off flush with 
jou t 


the original after 
which the making-up piece was drawn 
out at an angle and set in again five 
ng. The 


repeated until all the teeth had beet 


teeth further a 


pro ess Was 


served in a like manner \ row of 


nails, one of which is shown at C 


was set around the rim to carry the 
overhang. 


“The cope was not dried, but the 


drag received a_ skin drying, afte 


which the center core was set and 


the cope turned over and set on. The 


mold is shown nearly closed in the 
bottom drawing It will be noted 
that the shoulder left by the making 


up piece will come into contact with 
the bevel face of the cope and stop 
off the thickness of the rim at the 
point where the teeth terminate. Clos- 
ing the mold, clamping, making up the 
stripping 


runner and riser, pouring, 


the hub and digging out the center 


core all followed as a matter of rou- 
unusual fea- 


tine and presented no 


tures or anything beyond regular practice.” 
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“Now, on the other hand” Bill con- 
tinued “the foundry man occasionally 
is confronted with the problem of mak- 
ing a wide-face, bevel, gear wheel from 
a narrow-face pattern. In aninstance of 


that kind, the mode of procedure 
is slightly different from the forego- 
ing. He extends the rim of the 


wheel pattern before ramming the 


iiss 


How and Why in Brass Founding 


Bronze Disk Castings 
Crack from Stems 
We have 


trouble when making broase valve disks, 


experienced considerable 
casting consisting of two valve disks 


superimposed, and connected together 
diameter, 


y a stem, nine sixteenth 
long. As the disks 


round, and two inches 


we guides cast on, they resemble two 
tools connected together by the stem 
tforesaid, making a_ three-part molding 


job. . The difficulty is caused by the 
stems cracking at their junction with 
the disks; the cracks being sometimes 
tt the underside of the upper disk and 
again where connected to the tops of the 
lower disk. When this cracking occurs 
the disks break apart, and the casting 

ruined. We are using the following 
illoy: Copper, 86 per cent; tin, 10 per 
ent; sinc, 2 per cent, lead, 2 per cent. 
The bronze is melted in a pit-type fur- 
nace using anthracite coal. Virgin metals 
ire used and are carefully melted under a 

vering of charcoal. Sometimes after 
pouring, the castings are allowed to re- 
main in the molds until cool, and at 
ther times they are shaken out within 
five minutes and are plunged into cold 
water to blow away the sand and make 
them clean. 

The castings are molded six on a 
gate, in a three part flask no cores be- 
ing used. Your suggestions as to the 
cause of this difficulty will be appreci- 
ated. 

In order to be able to withdraw these 
patterns, one disk must be loose. The 
gate marks on the sample casting indi- 
cate the- loose disk is the bottom disk 

the mold when cast, which means the 
disks, both of them, are cast with the 
rongs or guides downward. This weuld 
e the natural way to mold the castings. 
The loose disks would be laid prongs 
up, on a match or follow board and 
the drag would be rammed and rolled 
the upper disks with attached stems 
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cope and in that manner only has to 
extend the teeth after the pattern 
is removed. I’ll make you a sketch 


of a wheel partly molded and you can 
see the idea more distinctly.” 

Before he had any opporunity of ela- 
borating on the theme Mrs. Bill ap- 
peared in the door way. She held 
her handkerchief to her nose with 


By Charles Vickers 


would be fitted in place on the loose disks 
and the cheek being placed over would 
be rammed. The cope would be rammed 
and lifted off, the upper disks with stems 
drawn, then the cheek would be lifted 
and the loose disks in the drag would 
be removed. The mold would then 
be finished, the cheek and cope being 
closed in their respective turns, 

When we stand a casting on its guides 
like a stool on any flat surface, we note 
that the prongs on both upper and lower 
disk are below the point of junction of 
the stem to the body f the disk. Also 
these prongs are comparatively heavy 

\s liquids seek their lowest level, the 
metal in solidifying will feed down into 
the prongs, because they are lowest, and 
it is conceivable that in so doing there is 
a slight drainage from the parts of the 
stem still liquid, which would be at 
the connection of the disk top and bot- 
tom. This would produce a hair crack, 
and whether this occurs at the top or 
bottom disk, or on both would depend 
upon many things, such as the temper- 
ature of pouring et 

If this hypothesis is correct, then the 
difficulty would disappear if the molds 
were rolled over before being poured 
Also, the part that is now the cope, 
which would then become the drag, 
should be rammed harder than the other 
parts of the mold. This would hold 
the bottom disk from sinking by its 
weight into the mold and thus tending 
to produce a crack at the junc.ion 

We can see no objection to thus roll- 
ing the finished mold; all that is re- 
quired is to cut the sprue through what 
is now the drag. \ careful molder 
can do this and have no dirt get into 
the molds. Another point to be careful 
about is to wipe away the fin of mold- 
ing sand that forms at the junction 
of stem and loose disk. That produces 
a ridge clearly visible on the sample 
castings, and if there is any tendency 
to crack tzis is where it will occur. 


ond experience difficulty 


cther times over the entire 
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one hand and with the other pointed 
to the door leading to the street. I 
trust I am no more superstitious and 
place no more faith in signs and 
omens than the average man, but I 
have learned to add 2 and 1, skip the 
other 1 and make 4 so when I saw 
Bill silently oozing into the outer 
darkness I lost no time following him. 


min 
A TT Pe 


Ingot Bronze Recommended 


for Long Bushings 


S 
We are making bushings, 8 inches in 
diameter and 21 inches long, weighing 
about 250 pounds. The metal after being 
turned off appears filled with dross. We 
enclose a sample for your inspection. Can 


you tell us what causes this trouble? 

As far as can be determined from 
simply looking at the sample, the al- 
loy has been badly oxidized while being 
melted. Also it appears that the alloy 
contains either aluminum or silicon. The 
latter would be more likely to cause 
the holes than would aluminum, es 
pecially if lead were present An an- 
alysis would throw light on the diff- 
culty and we suggest that one be made 

In the meantime it would be advisable 
to use new metals in making the al- 
loys tor these castings. If supposedly 
new metals have been entirely used, 
there is something wrong with them 
This can be determined by a complete 
aralysis, of the copper, tin, lead and zinc, 
used to make the alloy. In place of 
using scrap metals, or new metals of 
doubtful ancestry, it would be better 
to obtain the ingot bronze made to the 
specifications of the alloy expected in 
these castings. Good reliable ingot 
bronze can be obtained at a material 
saving over the cost of all new metals, 
which when melted with a little care will 
produce good. sound castings. 


Temperature Controlling 
Factor in $8-10-2 
We are making castinas of 88-10-2 


q ; 
vetting them 


steam and water tight. After the metal 
is machined it appears perfectly clean, 
} 

ut wnder steam or water pressure the 


castings leak, sometimes in spots, at 


Su) face. We 


melt the copper first under a cover of 
crarcoal and glass, then add the tin 
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We also have tried making a 
hardener copper, 
10 founds tin, 2 pounds zinc, cast into 
sand molded ingots then remelted with 
48 pounds additional copper. 

Study first 
pyrometer is 
metal at 2200 
at 2000 degrees 
be unsound and will leak and poured at 
2550 degrees Fahr., they will be spongy. 


and sinc. 


containing 40 pounds 


the pouring temperatures. 
pour the 
Poured 


available 
Fahr. 
the 


if a 
degrees 
castings wil! 


Fahr.., 


This means that the alloy should be 
poured at a bright orange, known in 
foundry terms as a medium tempera- 


ture. Second, change the mixture slight- 
iy. Instead of adding the zinc in metal- 
lic form, make the following alloy: 
Copper 48 pounds 
36 per cent manganese copper 2 pounds 
Zine 50 pounds 
Pour into small ingots. 

Melt 84 pounds of copper under a 
charcoal; use a deepener 
on the crucible to hold all the copper 
charged cold. When melted add 2 
rounds of an alloy 50 per cent copper, 
50 per cent nickel, stir, add 4 pounds of 
the copper-zinc alloy, add 10 
pounds of tin. If the castings still 
leazk ingot the first melt of completed 


covering of 


stir, 


alloy and remelt the ingots and place 
1% ounces of phosphor copper per 
hundred pounds of alloy in the bot- 


tom of the crucible when charging. 





Aluminum Alloy Leaks 
Under Pressure 


We are manufacturing an aluminum 
box 12 inches long, 6 inches wide and 7 
inches deep. This box must hold an air 
pressure of 100 pounds without leaking; 
the walls of an inch thick 
and some of the boxes leak a little. We 
would like to know what to add to 
close the pores and make tight castings. 
reply could be 
f the alloy 
stated. As- 

containing 
add to 


3 
are 16 


intelligent 
composition ( 
had been 
a No. 12, 
the 
more 


A more 
the 
used 


given if 
being 
that it is 


now 
suming 
8 per cent 
close the 

Instead of 8 
and if the metal becomes too brittle for 
such a casting, reduce the copper from 
12 per cent, to a point where the leaks 


copper thing to 


pores is copper. 


use 12 per cent copper, 


will stop and the metal will have the 
necessary strength. 

. “ 
Thinnest Allowable Sec- 


tions in Aluminum 


We are contemplating the use of alumi- 


num in rectangular castings. In designing 


these castings we want to use a metal 
as thin as possible, but we have no de- 
finite information in the matter, and 
we desire you to inform us how thin 
the section of metal may be and still 
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give satisfactory castings free from 
porosity. 
The minimum section of metal should 


be 5/32-inch in thickness. This will 


allow the aluminum to be poured at a 
temperature that will produce sound 
castings. A thickness of ‘-inch 


the temperature 
for a maximum yield of 


would require pouring 
to be too high 
sound castings. 


Cause of Porous Aluminum 


We are casting flat aluminum covers, 
using No. 12 alloy, and have experienced 
some difficulty from pitting and porosity 
and we would appreciate any advice you 
can give us as to the cause of our 
difficulty. The castings are about 2 feet 
in diameter flat and about % inch in 
thickness. At what temperature 
you recommend pouring this metal? Will 
it be necessary to use a pyrometer? 


would 


The pitting is caused by thick and 
oxidized aluminum running into the 
molds. The surface layer of molten 


aluminum is’ always more or less viscid 
from contact with the atmosphere, and 


if this is permitted to get into the 
casting it produces the localized and 
irregularly-shaped holes complained of 


in the present case. The metal is viscid 
because oxide is entangled with it. <A 


separation of the oxide and metal may 


be effected by the addition of zinc 
chloride as a flux on the aluminum 
just before it is removed from the 


furnace. Use the fused zine chloride, 


and add a piece the size of a hickory 
nut to 


each melt, in a large kettle a 


little more will be required. Simply 
stir the chloride into the aluminum 
when a reaction will occur that will 


dross. It 
would also be advisable to use a 


liberate a large amount of 
num. 
ber of gates instead of the two shown 
on the sketch, in order to spread the 


flow of 


the metal over a greater area 
of the mold. A pyrometer is useful 
for getting the correct temperature of 


These 


require to be’ poured around 1300 de- 


aluminum alloys. castings will 


grees, Fahr. 


— 


Metal for Print Shops 
Will kindly 
any special conditions which govern the 
of linotype stereotype 
those would be 


you advise if there are 


and 
which 


manufacture 
metal, other than 
employed in alloying any babbitt metals? 
We would also like to get the composi- 
tion of such alloys. 

As far as the alloy is concerned it is 
handled exactly the babbitt 
metal, especially the anti-friction metals 


Same as 


having a lead base, which will approxi- 


composition. It 
the 
they 


mate type metals in 


would be advisable to get regular 


printing metal ingots, as usually 
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ingot. 
The following formulas are supposed to 
be standard: 

ELECTROTYPE METAL 


differ from the ordinary babbitt 


LINOTYPE METAL 


Per cent Per cent 
Bre SI00 Lead ccccsss 83.00 
Antimony 4.00 Antimony 12.00 
Set “Seaweeats me BO: dawdvows 5.00 

Monoryre METAL STEREOTYPE METAL 

Per cent Per cent 
SS Geer reer 7400 Lead ™....... 82.50 
Antimony i) eee 4.50 
Bee Skkinntas 8.00 Antimony 13.00 

The formula of stereotype metal is 
the one used generally for purposes 
where several alloys formerly were 
used. In many cities there is a_ re- 
melting clearing house for type metals 
the used type, collected from the print- 
ers, is remelted into ingots and again 
issued to the concerns which make a 
specialty of casting the type for the 
printers. After being re-melted a few 
times the formula gets around 3.5 per 


cent tin, 11 per cent antimony, and the 


remainder lead. This is cheaper. 





Condensation of Moisture 


Will you kindly advise the best way 
of treating a steel insert cast int 
aluminum. A solid piece of steel adout 
¥g-inch diameter is capped 
aluminum bottom to form an accelerato» 
pedal. The thickness of aluminum is 
only Y-inch. We were thinking of coat- 
ing the steel with crude oil, but you 
might be able to suggest a better way. 

The interior of the mold is filled with 
air saturated with water vapor and since 
the steel is colder than the air the mois- 
ture condenses on it causing the casting 
to blow. To prevent this condensation 
and consequent blowing the piece of steel 
must be warmer than the air in the mold 
If it is hot when the metal envelopes it, 
then it will be dry and there can be no 
blowing. It follows therefore, that to get 
the maximum of good 
molds should be cored with the steel in 


with an 


castings the 


serts just before they are poured. The 
steel inserts also must be free from rust 
and be perfectly clean. The use of oil 
will help provided it is desired to pour 
the molds the cold. Water 
will not condense on an oil covered sur 


with inserts 
face as readily as on a clean metal sur 
face. It the than the 
sand a loss castings will 
matter what kind 
of a coating is used. This loss will b 


insert is colder 


due to blown 
have to be taken no 
increased as the day advances and the 
sand grows warmer. It will help matters 
materially if the kept 
as warm as possible up to the moment 
of insertion in the molds, then the molds 


inserts are oiled 


poured before they stand any length oi 


time. Condensation of water vapor thus 


will be kept to a minimum. 
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arbon Main Faetor in Car Wheels 


Ratio of Combined to Graphitic Carbon Must Be Held Within Narrow Limits In 
Chilled Iron Wheels—Other Elements Act Largely Through 


HE ratio of combined carbon 
to graphite in gray-iron cast- 
ings is directly the control- 
ling factor in determining 


hardness, softness, strength, toughness 


and fluidity of the metal, while cer- 
tain other elements exert an indirect 
influence on carbon. The most _ recent 
developments in research work con- 
nected with the manufacture of cast 
iron car wheels, as reported by H. J. 
Force in a paper read at the recent 
convention of the Society for Testing 
Materials, and 
Founpry, Aug. 1, 
portance of carbon in cast iron car 


indicates the im- 


wheels. 

The cast iron car wheel is a repre- 
sentative specimen of the blending of 
white, mottled and gray iron in one 
casting and therefore requires extreme 
skill in its manufacture; necessitating 
the exercise of co-ordinated chemical 
knowledge and mechanical skill to 
solve the problems involved in mold- 
ing, cupola practice, mixing of metals, 
pouring and annealing of wheels. 

A number of analyses of wheels 
which failed are given in Mr. Force’s 
paper. The majority of these failures 
are reported due to cracked plates and 
worn flanges. It is not a difficult mat- 
responsibility for the faults 

they may be directly at- 
tributed to high combined carbon, but 
hardly to the small percentage of phos- 
phorus present. 

The carbon ratio is clearly the con- 
trolling factor in car wheel iron, and 
whenever the approximate true pearlitic 
structure in cast iron (0.83 per cent 
combined carbon) greatly is exceeded 
it is reasonable to expect an inferior 
wheel. As a matter of fact, 0.70 per 
cent combined carbon, which produces 
1 hypoeutectoid matrix, would seem to 
more nearly represent the ultimate 
hemical analysis to produce an ideal 
structural composition of the metal. 


1 


proximate chemical analyses and struc- 


Reference to following ultimate an 


tural composition of the car wheel 
hich Mr. Force reports cast on June 
28, 1920, illustrates the point in ques- 
tion: 
Ultimate analysis 
Per cent 


SS sscvase 1.91 
CG © eccceess 1.31 
ae 0.52 
SE twee cece 0.80 
BD wevenncans 0.193 


reprinted in THE 


Their Influence on Carbon 


BY Y. A. DYER 


Total......100.000 


Proximate analysis 


Per cent 

GC Terr rT es 
Fe;C . oo Sean 
MngsC : -. 024 
FeSi ; . 2.40 
OS ee 
FesP.. < oe 
Iron : 73.32 

Total 100.00 


Structurally this iron contains 19.59 
per cent cementite, therefore its hyper- 


eutectoid matrix contains: 


Per cent 
85.67 pearlite 
1.91 graphite. 
3.54 tron-phosphide in ir 
0.52 manganous-sulphide 
8.36 free cementite, or cementite not con 


tained in pearlite. 

se as 

Cementite being a hard and brittle 
substance imparts these properties to 
the matrix of the metal, when mechan- 
ically free or separated from the pearl- 
ite. Therefore, the 8.36 per cent free 
cementite will tend to weaken the 
metal in the plate of the wheel. 

An iron which has the same compo- 
sition as the one just noted except that 


the combined carbon is 0.70 per cent 


to conform with a more desirable spec- 
ification will have quite a_ different 
structural composition or matrix as 


follows: 


Ultimate i ysis 
Per cent 
_ - 
is 7 
Mr 
Sj 30) 
se eceese 
 seaue ' 
Iron 94 
Total 1 
Proximate nalysis 
Per cent 
Ss € 
Fe ] 
OO” are 4 
FeSi. 40) 
i. enenes } 
Fe,P 6 
Tron 81.8¢ 


i ] " 

Structurally this iron contains 10.44 

per cent cementite, therefore its hypo- 
eutectoid matrix will contain: 


R3 ie J peat ite 

2.52. graphit 

3.54 1ron-phosphide 

0.52 manganous-sulphide. 

9.90 ferrite not contained in  pearlite. 


be Total 

Under these conditions the matrix 
of the metal will contain a large per- 
centage of pearlite—the strongest and 
toughest constituent of cast iron—and 
free ferrite or soft, ductile iron 
The matrix of the plate metal will 
thus be strengthened and toughened 
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instead of being comparatively hard 
and brittle, as would be the case with 
conditions creating high combined car- 
bon which produces a _ hypereutectoid 
matrix, thereby supplying free cemen- 
tite. Therefore the strength and 
toughness of the matrix of a car wheel 
plate must be looked for in high 
pearlitic formation and minimum free 


cementite. 


The effect of phosphorus on carbon 
is negligible, but sulphur has a de- 
cided tendency to raise the ratio of 


combined to graphitic carbon, and the 
lowering of silicon has the same effect. 
Manganese has one effect under cer- 
tain conditions and at other times has 


the opposite effect Thus these ele- 
ments should be made subservient to 
carbon in a manner to procure the 
proper carbon ratio Reference to 


comparative ultimate and proximate 
analyses and structural composition of 
metals has been made in relation to the 
plate portion of metal By reason of 
the tread and half of the flange por- 
tion of the wheel metal being a so 
called supercooled iron its structural 
composition will be quite different. 
That portion of the metal will contain 
51.20 per cent cementite, therefore the 
hypereutectoid matrix will contain ap- 
proximately: 


Per cent. 
58.51 pearlite. 
2 graphite. 
0.52 manganous-sulphicde 


3.54 iron-phosphide in 
37.18 free cementite. 


100.00 Total. 

The large amount of fre: 
is the constituent that produces ex- 
treme hardness in the tread portion of 
metal It is this cementitic (hard) 
condition of tread blending into pearli 


tic (strong and tough) condition of 


plate metal which produces a matrix 
combining hardness strength and 
toughness in a car wheel. Thus it be 

comes __ self-evident that carbon in 


iron is the pivotal element to be 


hed, and other’ metallic 


closely wate 
elements and metalloids should be pro- 
portioned in such manner as to effect 
to best advantage their influence on 
its ultimate condition The hyper- 
eutectoid matrix of the tread can only 
be controlled through proper mixture 
of the meta] and rational cupola prac- 
tice, for after the hot metal runs 
against the iron chill of the wheel mold 
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its matrix becomes fixed, whereas the 
hypoeutectoid matrix of the gray por- 
tion is subject to molecular adjust- 
ment, in a measure, by subsequent cool- 
ing methods. It would, therefore, seem 
that instead of splitting hairs with the 
phosphorus, attention 
given the 
ratio the indirect 
elements which vitally affect carbon. 

As a the 
trolling cast 
specimen 


element grave 


should be matter of carbon 


and bearing of other 


further illustration of con- 


effect of carbon on iron, 


reference may be made to 


castings which are extreme to the an- 
alysis of car wheel. Not all foundry 
work will admit of a high combined 


carbon ratio. Stoveplate, pipe, radiator, 
enamelware and ornamental iron mix- 
tures require a ratio of from 1:8 to 


THE FOUNDRY 


1:13 combined carbon to. graphitic 
carbon, compared with ratio of from 
1:3 to 1:4 for car wheels. That is, 
for a free-pouring, sharp iron the 
graphitic carbon should be approxi- 
mately 3.25 to 3.10 per cent and com- 
bined carbon 0.25 to 0.40 per cent. 
Under these conditions the high 


graphitic carbon permits the iron to be 


superheated to a higher degree on ac- 


count of the higher heat absorption 
necessary to melt the iron and put 
the graphitic carbon in solution; there- 
fore, a more fluid iron results. Inas- 
much as the specific heat of graphite 
or carbon is above 0.50 at high tem- 
peratures, the metal will remain fluid 


longer under this high specific heat and 


will cool more slowly. This is due 
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to the fact that after solidification of 
the metal the graphite comes out of 
solution, or freezes out, thereby giving 
up heat by its chemrtcal dissociaticn 
from the metal into a mechanical mix- 


ture of free carbon, or graphite. Car- 
bon which remains in solution with 
the iron, as does combined carbon, 


has no heat of dissociation to give up. 
The reverse results in the 
melting and 
mottled iron—a high combined carbon 


condition 
cooling of a white or 
iron melts at a lower temperature than 
high graphitic carbon iron and sets at 
about the same temperature. Thus 
differentiating 
mottled 
iron, and are directly 


these are noteworthy 


characteristics of a white or 


iron and a gray 
controlled by the 


carbon ratio. 


Stripping Match Plate Simplifies Work 


the 
the 


The method adopted in making 


match plate shown in 


illustration 


stripping 
may be ap- 
charac- 


accompanying 
to many jobs of a like 


the bench or on a ma- 


plied 
ter 
chine 


either on 
By adapting it to meet 
lly classed 


varying 
conditions many patterns, usua 
as intricate difficult to make 
be made successfully with a minimum of 
elttort 


and may 
ing selected 
feed cut off 


It is 3% 


skill and The cast 


tor 


1 » 
lertilizer 


illustration is a for a 


distributor. inches 


long by 1% inches wide, 7/16 inches 


thick, provided with a V-shaped groove 
on each edge and with a knob at one 
side near the end which later is at- 
tached to a lever for pulling it in and 
out The grooves on the sides must be 
perfect, a feature which rendered the 
job difficult either when made by hand 
or on a plain match plate. 

A master pattern was made %-inch 
longer than the required castings. This 


extra '%4-inch was designed to compen- 
sate for the thickness of the stripping 
plate. Eight aluminum patterns then 
were made and after they had been 
carefully filed and finished they were 
placed on a follow board and a mold 
made off them in the usual manner. 
However, the patterns were not drawn 
out of the sand as usually is the case 
when making a match plate After 
the cope had been lifted off, the joint 


1 
U tne 


Sire 1 


was returned to 


built up for the de- 
the 

and the metal 

the 


The patterns after 


di ig Was 


thickness of plate, then cope 


its place 
top of 


Was poured in on patterns 


to form the plate 


ward vere riveted in place and the 
plate finished and fitted to the snap 
flask pins 

The stripping plate C was made the 


T 


length as the match plate, but %- 


rhe 


same 


inch wider shown at E 


openings 


BY HAROLD DAVIS 


clear the 


and E 


lift all around were made with flat cores 


large enough to 


cope 


beveled at the edges to produce an inter- 


ior V-shaped groove on all four sides. 


bench and a frag half of a mold 
rammed on it and rolled over. The match 
plate was lifted off the drag and set 


down temporarily while the stripping 
: A 














This plate was finished including the plate was being adjusted on the face 

filing of four slots shown at S. of the drag mold. The patterns were 

The match plate was set on the then returned to their places and 
J RPA RPA LO 
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THE SPACE E E SURROUNDING THE PATTERNS IS FILLED WITH BABBITT AND 


AFTERWARD FILED TO 


A NICE 


SLIDING FIT 
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pushed down until the match plate 
came to rest on the stripping plate. 
It was clamped in this position and 
then babbitt was poured through the 
holes shown in B until the spaces E 
and E were filled. 

After the casting had 
stripping plate was removed from the 


cooled, the 


patterns and the various openings 
filed to make 
fit. Four light lift 
attached to the match plate as indi- 


cated at D and these serve to lift the 


them a close sliding 


straps, F, were 


] 


stripping plate off the mold as soon 


as the match plate has been liited 


1igh enough for the patterns to clear. 


It is not necessary to rap or vibrate 
the match plate and the job can now 
be made by the ordinary handy man 
where before it was necessary to em- 


ploy a skilled molder 


ye 4 | . ~ ” 
Find ¢ Da } 1 mn or eq 
REENG XJ Vu W4aoe = . SE, id 
«& 
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By John T. Goolrick Jr 


possession of Val Dannehl, 


proprietor of Dannehl’s Foundry and 


Ircn Works, at Fredericksburg, Va., is 
an iron grave plate that Mr. Dannehl 


1.1! 
peneves to be one 


of the oldest pieces 
America. The plate 


Grymes 


of iron cast in 
bears the inscription “B. 
1758” and was probably cast in that 
year. Evidence is offered that it was 
made at the 


Spottswood in the 


foundry of Governor 
Wilderness section, 
Spotsylvania county Virginia. The old 


removed 


grave plate probably was 
m the grave ol “B. Grymes” 
re than half a century ago and 


is a back in an old stove 
the residence of a farmer in the 
vicinity. 

The work on the plate was rough, 
but the casting was much better when 
made than it is now after the wear 
nd rusting of a hundred and sixty 
years. The inscription is still plain. 
Governor instituted in 
1714 at 
river and near 
war battle of the 


Spottswood 
Germanna, on the Rapidan 
where the great civil 
Wilderness was 
which worked the 


fought, a colony 


first iron mines in America Ore 
from the deposits in the Wilderness 
was made into bars there, using pine 
harcoal for fuel, and was conveyed 
by ox drawn vehicles over a_ road 
cut through the forests to deep water 


the Rappahannock river, 30 miles 


vav, where it was loaded on _ ves- 
‘ 

| ron vorks were conducted by 

t gover ) tl capita furnished 

himself nd the leading men of 

Vire 1, and the main settlement at 

Germanna was made un of German 

tisans brought from Musen in West- 
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OLD GRAVEPLATE REl 


phalia. The town consisted of a row 


of cabins with a central fort, all sur- 
rounded by a heavy palisade for de- 


fense against Indians. 

Traces of the old working remain 
about Wilderness, and also near Fred- 
where there is an old 


Although the furnace pro- 


ericksburg 
slag heap 
duced fair iron and made good cast- 
ings for the household, grates, ploughs, 
and most important, the pots in which 


all food was cooked in the days before 
stoves were vented, it failed finan- 
cially and caused Governor Spottswood 
to lose mos his great fortune 





™ 
Stee! 1s Jo n 
As a result of an association med 
between tl nglish steel manutac 
turing company, Hadfield’s Ltd., She 
’ 7 t 5 | 7 


field, and the Australian Electric Steel 
Co., Ltd., with a plant in 
South Wales and 


operation 
in Sydney, New 
a second plant in course ot 
Perth, Western Australia, a new com 
pany Hadfield’s (Australia,) Ltd., has 


erection in 


been registered The company with 
a capital of £500,000 or approximate 
ly $2,000,000 at current exchange, will 
make extensive additions to both works 
with a view not only oi 
output, but also to increase the range 


of manufacture to cope with the coun 


try’s industrial development 
The Australian Electric Steel Co., Ltd., 


pioneers in the commonwealth in the 


manufacture of steel by the electric 
process, commenced operations in 1917 
with a capital of £40,000. This was 


1919 ta 


company has been untformly § success- 


increased in £160,000. The 
ful and has built up an_e extensive 
business. 

Recently, owing to the continued 
expansion of the business and the pos 
sibilities of future development it was 


1 
| 


advisable to increase the 


CC mmsidered 
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capital. Not only did it become ad 
visable to increase the works, but it 
also was necessary to secure the as 


sistance of some of the more ex- 


perienced and older established steel 


makers to solve the many scientific 


and technical problems involved in 


the manufacture of high grade steel 


products. Both these objects were 


accomplished when J. M. Deschamps, 


founder and present managing d 


rector Australian Electric Steel Lo 


Ltd. recently visited England and 


was instrumental in bringing about 


the association between his company 
and Hadfield’s, Ltd., Sheffield 


An interesting feature in connection 


th this industry ind one that il 
istrates the policy of the Common 
vealth government to make the coun 
try self supporting s the embargo 
laced on the exportation of scrap 


Ot all the raw materials available in 
Australia for the manufacture of steel 
castings, a supply of scrap steel is the 
most important During the war ef 
lorts were made to send this material 
to the Fast and but 1o! the tore 
sight and protest of Sir John Higgins, 
metallurgical adviser to th 


1 


ment the growing steel industry 


never have been established in Aus 


tralia. The company anticipates be 
ing able not only to supply a large 
part of Australia’s requirements. but 
also to do a_ substantial ex 

with idjaccnt | 

tries 


The board of directors of Hadfield’s 
(Australia) Ltd., in 
Hadfield, Bart... D.Sc..D Met.: John 
Melrose, Adelaide: Robert Oswald 
Law, Perth; 
ney; and J. M. Deschamps, Sydney. 
Mr. Deschamps is ma 


Ludoric Bla 


laging director 
of the new company 

The first record of a hy iss foundry 
in Pittsburgh is found in a census of 


the industries of 1815 
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OUNDRY 


electric furnace melting cannot be judged correctly 


metal. Until t 


ultimate growth in the gray-iron foundry field w 
be on a fir 


ow @ 


operati yn. 


basis and fewer failures will be made. 
electric furnace has a distinct field in gray iron 
melting is not to be doubted, but its advantages 


“~a ww Ww Re 


oo 
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Make Haste Slowly 
ENERALLY speaking, it may be said that 
few manufacturers will of their own accord 
go out to seek new processes while those in 

use prove satisfactory. Therefore, in intro 

ducing a novelty the course must be to apply first 
to those dissatisfied with results being obtained by 
previous methods of production. ‘The cupola has 
ess to displace it must show a decidedly lower melt- 
In introducing 

the electric furnace for melting or refining gray iro 
many advantages are claimed and if all of them 


been successful for melting gray iron and any proc 
\ 


ing cost or offer superior results. 


would accrue with the adoption of this type of 
melting medium, the cupola soon would be obso- 


lete in the gray-iron foundry. Unfortunately all 
the claims made for the electric furnace cannot be 
substantiated under all conditions. For example, 
the statement is made that iron at the spout can 
be obtained cheaper when the electric furnace 1s 
used than when melting in the cupola. ‘This is 


unquestionably true in some rare instances where 
the cost of the charge can be materially reduced by 
the ’ f all steel 294 and the 1 B. pAE F col . 
the use of all steel scrap, and the price of coke is 


excessive while electric power can be obtained 


] cy)! | ~] . 1 1 tear feaee . ] 

cheaply. n such cases the electric Iurnace has an 
/pportunity to prove its value. Another opening 
for the electric furnace is where com- 


plicated castings are made and trouble is. ex- 
perienced when producing these castings with 
cupola iron. If electric furnace metal will lower 
the percentage of defective castings, in such a 
shop, to an extent which will more than compen 
sate for any extra expense of the melting operation 
whether it accomplishes this through lowering the 
sulphur or by heating the metal regularly to a 
definite temperature, the electric process Wi 
justified. The metallurgist in such a plant will 
y favor the electric unit, but he cannot eas 


convince the foundryman who is operating a cupola 
and securing fairly good results that the introduc 
tion of the electric furnace will be a benefit. There 


-~] : } shyilst ta] - +] ¢ 
always is the possibility when metal is poor that 


the foundryman did not operate his cupola as efh 


I 
ciently and correctly as might have been done or 
that the wrong grade of pig iron was used. Only 
when the cupola is handled in such a manner as 


secure the best results can its work be compared 
h that of the electric furnace, and conversely, 


unless the unit is operated to the greatest advan 
tage. This condition has not been attained for 
either the cupola or the electric furnace owing to 
lack of knowledge of the essentials to be obtained, 


‘ither in the way of composition of metal, pouring 
temperature, or the effect of the gases on_ the 

ese points are more definitely set 
tled more modest claims for both processes wil 


1 


1 ~ -laarin staan ts +1 1 . _ > 
help in clearing the situation. While the progress 
of the electric furnace in the foundry field may not 
be stimulated so strongly by this policy yet its 


il] 

ne basis and its real merits will be 
seen more clearly. With its introduction in more 
foundries, the accumulation of data regarding its 
| and the benefits to be secured by it, the 
growth of the electric furnace will be on a secur 


rm 1 
L+ > 
That tie 


should be weighed carefully in each individual case 











Trade Outlook in the Foundry Industry 


OUNDRY operations continue to show little about 60 to 70 per cent as many tires in stock this 
evidence of marked improvement, the relation year as in November last year. <A reflex of the au- 
between the various classes of castings manu- tomotive situation is found in the increasing demand 
facture giving practically no variation dur- for machinery, fittings and supplies for extensive oil 


ing the past weeks. Nevertheless, business is growing field and pipe line development now in progress. Found- 


better, and the sentiment expressed shows courage and ries furnishing castings to this source are increasing 


confidence in the outcome. Greater attention is being operations. 

given to reducing costs. Materials are purchased on Admittedly, 1921 is falling behind in 
a closer basis and efforts to find new outlets for cast- f building construction, and except for 
ings produced are intensive. This latter activity has Construction some industrial lines, much extension 
brought into force a price cutting movement that can- Needed is needed. According to a_ survey 
not but result disastrously unless steps are taken to made by the Engineering News-Rec- 
vet back to a sane and recognized basis. ord, a better outlook is offered by de- 


In some widwestern cities, where velopments during the past few months. Contracts 
competition is keen among gray iron awarded in September were the highest in value noted 


Low Level jobbing foundries casting prices have this year. Further, reducing the cost to a common 
Reached been noted as low as 2.8 cents a_ basis, there has been practically the same amount of 
pound. ‘These prices were for pro- construction carried on this year as 1920, although 


nN 
diction jobs upon which a large pro- the cost has been about 25 per cent less than a year 
portion of scrap could be utilized. However, other ago. Despite the hampering influence of uncertain 
figures approximating these have been made where the building prices, a great amount of* improvement has 
cost of metal in the ladle would closely approach the been made in heating plants, as is shown by the de- 


i 

















price at which rand coming to 
work was taken. foundries making 
In some instances Prices of Raw Material for Foundry Use heating equip- 
these bids have CORRECTED TO NOV. 2 ment. Malleable 
Iro Scra - 
been prompted by won — and steel found- 
es No. 2 Fou . Valley $22.50 to 2 Heavy melting steel, Valley.$14.25 to 14.5 I ec Aa 
a desire tO Carry No. 2 Southern, Birmingham 18 to 19.00 Heavy melting steel, Pitts 14.00 to 14 ries Have lot par- 
a portion of the ? oe Soueesst* Soe are a meg nese » ee ee ipate | in the 
overhead of the “és Ro Buffal 00 N cast, Chicago . 15.00 to 1 benefits of the 
Nant, which when Basic, Vall om he Philad 56.00 to 19 onstructional de 
I < ’ a —_ Basic, Buffal No | cas Bir ingham . ¢ to 17 . ‘ ’ 
idle would be Malleable, Chic N cast, Buffalo ... . 15.00 to 16 mand. It has been 
P Malleable, Buffal 2 Car wheels, iron. Pittsburah. 15.80 to 16 
vreater than thi ( els, iron, Chicago... 16.50 to 17.00 tatedthat the mal- 
iy ] Coke Railr 1 malleable. Chicago 14 t +c - . 
loss assumed Connellsville foundry cok ) Agricultural mal.’ Chicago... 14.50 to 18: leable fittings used 
through ruinous Wise county foundry coke } Railroad malleable, Buffalo... 13 to 14. In equipping a 
ly low prices. two-story dwell- 
Price levels for ing are less than 


e 
practically all classes of jobbing castings have dropped. 20 pounds in weight. Malleable foundry operations 
lhe consumer has accepted this as an evidence of de- still are less.than 30 per cent, although improvement is 
flation, and as an absorption of losses on the part of noted, particularly in railway requirements Over 
foundries. The greatest difficulty for many shops will 7000 freight cars have been purchased recently in the 
arise when returning activity with probable stiffening Chicago district, while bids have beer. received on 
of material costs forces them to advance their rates SOOO and inquiries are pending on ZOO0 additional. 
to a level dictated by costs rather than the immediate The demand for locomotives also is in reasing and 
and urgent needs for business at any price. recent inquiries for foundry equipment from locomo- 
Stove, furnace, radiator, pipe and _ tive shops presage increased activity. No appreciable 
sanitary-ware foundries continue to reductions have been made in freight rates. and car 
Slow Pickup receive orders and operations are loadings have dropped. The total for the week ending 
high for this period of the year. Nov. 5 was only 829,722 cars as compared with 952.- 
Large orders for cast iron pipe 621 cars for the previous week. Manufacturers of 
are not noted, but the aggregate castings for farm implements report the worst con- 
tonnage of municipal orders, coupled with an unusual- ditions ever known. Low prices on farm products have 
ly active demand from industrial users continues to wiped out the demand for farm machinery. One 
supply the books of pipe plants. Demand for au- large western manufacturer reports that the fall har 
tomotive castings, of course, is not heavy, but consid- vesting, soil preparation and seeding was accomplished 
ering the general industrial situation, the outlook is this year with fewer new implements than at any time 
hopeful. Truck sales are reported to be increasing, in the past 20 years. | 


Apparent 


l 
] 


while in October the shipments of passenger cars ex- Nonferrous prices, based on New 
ceeded for the first time the figure for the correspond- York quotations in the Daily Metal 
ing month last year. None of the automobile, truck Nonferrous Trade for Nov. 23 follow: Casting 
or tractor plants has an excess of castings on hand, all Prices copper, 12.62%c to 12.75c; electro- 
having been forced to reduce inventories during the lytic copper, 13.50c to 13.75c; lead, 
summer and fall. The automobile tire industry, which 465c to 4.70c; Straits tin, 29.50c; 


has grown to be a large consumer of castings is in a antimony, 4.50c to 4.60c; aluminum, No. 12 alloy, 
much more healthy condition. According to the open market, 14.00c to 15.50c. Zine is 4.65c, E. St. 
India Rubber Review, the fall inventory shows only Louis. 
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Comings and Goings of F oundrymen 


WALK- 


metallurgy 


RTHUR 
ER, 


in the 


LUCIAN 
protessor o! 
engi 


Col 


school of mines, 


and chemistry, 
umbia University, New York, 
the 
Foundation, 


Joseph W. 


Prof. 


neering 
has been 


elected a member of board of the 
succeeding 
died 
rep 
Min 


Engineers on the 


Engineering 
Richards, who 


Walker, who 
Institute of 


Dr. 
recently will 
the American 


and Metallurgical 


resent 
ing 


Board of the Foundation, has been a 


professor of metallurgy at Columbia 
since 1908. In 1898 he invented the 
Walker mechanical casting machine 
which revolutionized methods used tor 
casting copper into refined shapes, and 


all 
the 


new 


which is now extonsively used in 


the 


world In 


copper producing countries in 
1902 he 


elec troly th 


invented a 


system for refining 


tank 


c opper 
which has 


all 


subsequent to 


room arrangement, 
practi ally 


built 


been installed in copper 


refining plants 


1902. As a consulting metallurgist. spe 
cializing in copper, he has been con 
nected with many large corporations 


1917-1918 he 


metallurgist at 


During was consulting 


large for ordnance in 


the war department. 


I. Hall, Mono 
England, 
\mer 


manutacture 


managing director, 
Mfg. Co., Ltd., 
New York arranging 


representation in the 


meter London, 


ior 


'S mm 


lturnaces 


john K, K link, 


the Birdsboro Steel 


sale of 


purchasing agent of 


& Ma- 


was clected 


ra. at 


Foundry 
Pa., 
(mayor) of Pottstown, 


Nov. 8 


Birdsboro, 


chine Co., 
sUrgess 


thie election on 


George Whetten, formerly connected 


with the Hess Steel Co., Baltimore, 
Md., is now in charge of roll sales 
for the Birdsboro Steel Foundry & Ma 
chine Co., Birdsboro, Pa. 

P. T. Laws, assistant works manager 


of the United States Cast Iron Pipe & 
Foundry Co., Burlington, N. J., will 
make his headquarters in new offices 
opened by the company at 811 Dixie 
rerminal building, Cincinnati 


Harold 


(;. Henderson will be in charge of 
sales from that office 

R. O. Patterson, managing director, 
Smith Patterson & Co., Ltd., Blaydon 
on-Tyne, England, has been elected 


News as le 
British 


ident of the branch of 
the Institution of 
Mr Patt 


the general council of 


pre 
Foundrymen 
has been a member of 
Institution of 


He 


rson 
the 
British Foundrymen 


some 


time 


the n 


rymen in 


Smith Patterson company make a 


Spe- 
ilway 
the 


rail chairs and other ra 


Mr 


states at 


cialty o! 
Patterson 
the 
convention in 19] 
Vail, 
McKee & 


steel 


castings. 
United time of 
delphia foundry 


George K. general manager of 
Arthur G., 
blast 
bas 
ot the 
QO. 


H. D 
nected 
Co., 


Co., Cleveland, 


burnace and mill engineers, 


resigned to become vice president 


Ohio 


Steel Foundry Co., Lima 
Beard, who 
with the 
Dayton, O., accepted a 
tion with H Brewer & Co., 
Mich., manufacturer of 


machinery. 


Was Con 
Machine 


posi 


formerly 
Davis Sewing 
has 
Tecumseh, 
clay working 
Higgins having retired 
the firm of Higgins & Co., Hol 
Mass., the 


will be the 


James’ E. 
Irom 
founders, bus! 


yoke, brass 


carried future 


Williams 


Villiams 


on in 
the 


ress 
by Frank under 
the 

Fred E. Holtz, 
member of the 
\ Jones Foundry & 


name ot 
Brass Foundry 
for two years a 
force of the W 
Machine Co., 


district 


sale Ss 


Chicago, has been appointed 


1epresentative of the company with 


the First National 


Milwaukee 


headquarters in 


bank building, 


R \. Cannon, formery with th 
RR id Steel Casting _-.. Readit 4 
Pa., and previously to that with the 
Pet Seaboard Steel Co., Philadelphia 
Pa ( Nov l became associated with 
the Birdsboro Steel Foun ry & Ma 
chine ( Birdsboro, Pa is Manager 
of ir and steel castings sales 

( \. Peckham, president the 
Toledo Bridge w Crane Co Toledo 
os has een elected a dire of the 
Canadia \usti Machinet Ltd 
\WVoodsto Ont., a new org zatio 


ot which B. A 


Linderman, president ot 


tl Linde in Steel & Machine Co 
Muskegon, Mich., and John Ross Sha 
vice presi t of the Canadian Linder 
mat Cs: td.., Woodstock, are presi! 
dent and vice president, respectively 

la Ss | Hi gins lor 18 irs i 
member of the n Higgins & 
Co Holy Mass rass founders 
has I sed or! I ( r\ 1 ( hice 

‘ s i will ec t vel 
eral ybit foundry business, begin 
ning Dec. 1. Mr. Higgins recently re 


rins & Co., which firn 


the Williams Brass 


tired from 


known 


as 


orth of England. The 





NUMA Adas 


HT 





senting the Philadelphia Safety council. 
addressed the November meeting of the 
Philadelphia Foundrymen’s association 
Accident 
Machine 


Automobile 


on “Satety with Relation to 


DD 


revention in the Foundry, 


Shop and in Trucking by 


and Horse.” 


- ¥ 1 r 4 
MAgdraccag Knund rwma ) 
AadPresses FOUNnAad!I yY ZUUE a X n 
© 
TD s ri n 
ir” PITHY @ qe aya > 
if ne CEEEREREEY i OOS 


Pneumatic taols in their manufa 


ture and use were attractively pre 
sented to the members of the Pitts- 
burgh Foundrymen’s association at 
their regular monthly meeting held 


ittsburgh, 
the 
equipment in 
nm. S&S 


at the General Forbes hotel, 
Nov. 21. Valuable 


and c 


points in oper- 


are of such 
Covey, 
the 
, Cleve- 


foundries were given by 


secretary and sales manager of 


Cleveland Pneumatic Tool Co. 


land. Reading from his manuscript 
entitled “How Pneumatic Tools Are 
Made, Their Treatment in Service and 


Obtain Efficiency i 


Mr. C 


] 


lLlow to 


Their Work,” ovey described 


various air tools minutely even to 
pointing out the necessity of taking 
the moisture out of the line and the 
effect of various grades and kinds of 


He 


sustained in 


the loss 


a 
i 4 


them. told also of 


oils on 


in efficiency using 


inch as compared with a l-inch line, 
and then by the aid of a 4-reel motion 
picture described in detail the manu 
facture of pneumatic tools This film 
showed the continuous processes of 
manutacture from the forge _ shop, 
t! the machine shop, down to 
t] shed articles 
s meeting, [Treasurer Willias 


Pittsburgh Foundry 


s association, who has been a 
1 secretary since the death of the 
te Bayard Phillips, formally was 
pointed secretary by the executive com 
itte ; 
[he Christmas meeting ind et 
tertaininent of the organizatior vill 


he held Dec 
te] Past 


President A. J 
man, of the United Engineering & 


Foundry Co., Pittsburgh, vas ap- 

pointed chairman o the committee 
ct fi ha charge the 

preparation of the tainment fe 

t for this gather‘ng 


fuel, sand and fire brick. h 








Equipment Inquiries Show Imnerease 


Greater Interest Evidenced in Molding Machines, Melting and Handling 
Machinery—Lighter Sundries and Supplies Also Indicate 
Slowly Reviving Buying Tendency 


NTEREST in foundry equipment, as evi- tions, notab'y West Virginia, considerable expansion is 
denced by the volume of inquiry is growing. planned for the spring which will mean additional crane 
Some of this, while admittedly based upon inquiries as well as requests for other foundry machinery. 
future anticipations, marks a hopeful tone in The Pittsburgh Valve, Foundry & Construction Co. ig 

the market. A feature of the eastern situation is the understood to be in the market for a crane. 
pickup in activity among locomotive manufacturers. 
Electric furnace demand is showing signs of life, 
particularly in foreign inquiries and in the domestic I* ALL the inquiry coming irom foundries to equip- 
interest in nonferrous melting units. The Metal ment manufacturers and dealers could be converted 
Products Mfg. Co., Portland, Oreg. recently has been into sales business would be at the top notch. How- 
incorporated by W. W. Lucius, president and others, ¢ver, it appears that much of it is tentative and to feel 
to engage in the manufacture of cast aluminum, out the market, only a portion resulting in sales. The 
interest manifested indicates that foundrymen are _ get- 


Ligit Equipment Demand Improves 
. i 


oes a Se Vee , 
Inquiry Lively in Pittsburgh District ting ready for the business that will come later. Sell- 


ITTSBURGH district foundries as yet are not order- ing to foundries is on the upgrade, each month seeing a 
“ ing foundry equipment in sizable quantities, but in- better total than the preceding. Miscellaneous and 
quiries are so numerous that sellers are more optimistic special equipment is being taken in better volume. Ladles 
than they have been for many weeks. Most of these and light sundries are in demand. Two cranes have been 
give promise of early closing and since they call for placed recently with the Whiting Corp., Harvey, Ill. One 
everything from flasks to cupolas, some foundry opera- of 10 tons was bought by the Michigan Stamping Co., 
tors desiring blowers, ladles, core ovens, etc., the pos- Detroit and a 5-ton crane by the Indiana Fibre Co., In- 
sibility is the coming month will bring about a_ whirl- dianapolis. Construction work is dull, but engineers are 


wind finish for the year in equipment circles. However, ™ 
; Occasional Purchases in the East 

some tendency is noted to postpone buying until after 

the first of the year and it may be that most buyers prOUNDRY equipment business in the east still con- 


will wait until after inventory-taking time to make their sists largely in purchase of single machines. Few new 
l 


purchases. The American Foundry Co., Salisbury, N. C., projects are in contemplation, and action on those that 
which recently asked for considerable machine tool have been recently reported, is slow Che American Lo 
equipment likewise is in the market for a 3 or 4-ton comotive Co. which has been figuring on the purchase ol 
per hour capacity cupola, a blower, tumbling barrel, brass electric furnaces for a plant at Chester, Pa., has been 
furnace, several ladlles, and other foundry equipment. One unable to make satisfactory arrangements for electric 


house reports two sand mixers sold to users in Je innette power and has decided to install heating units of a dif- 
ind Uniontown, Pa. The United States Sanitary Mig. Co. ferent character. It also is understood that additional 
bought five or six slag ladles, together with miscellane- equipment is to be purchased for this plant Che Flor- 
ous other '!adle equipment. The American Locomotive ence Pipe Foundry & Machine Co., Florence, N. J., is 
Works, Dunkirk, N. Y., recently ordered four large Her- making alterations to its plant and is inquiring for a 
man molding machines and the American Locomotive 40-ton and a 10-ton handpower crane with span of 57 
Works, Richmond, Va. now is negotiating for similar feet, 10 inches. ‘he International General Electric Co., 
equipment. Other inquiries for molding machines are Schenectady, N. Y., is inquiring for some equipment, in- 
current and a few smaller sales are noted. Present orders luding a small electric furnace for a foundry in France. 
for flasks are limited due to the fact that most foundries lhe East Jersey Pipe -Co., 7 Dey street, New York city, 
are well stocked up and while inquiring for more, are recently in the market for three 10-ton cranes with 25- 
holding off on their purchases. Some inquiries for elec foot span and five 3-ton cranes with 60-foot span, has 
tric furnaces, air compressors, etc., have been held in withdrawn from the market. The company was figuring 
abeyance for almost a year. Many of these are counted on a contract, the award of which would have necessi- 
as being practically so!d, but the buyers will not sign * tated the erection of a steel foundry The Gray Iron 
the contracts until their business improves. Crane sell Foundry Co., Reading, Pa. plans to increase its line of 
ers have a few inquiries to work on and in some direc- production to include axes, hammers and other hardware. 


CU 


What the Foundries Are Doing | 


Activities of the Iron, Steel and Brass Shops 





Addition of a specialty manufacturing de- ry and machine shop, is the purpose of the $50,000. The new company will consolidate 
partment and the taking over of H. A. Blake organization recently of the H. A. Blake Ma the properties of H A. Blake who died 
& Son, Cheboygan, Mich., operators of a found chine & Foundry C« with a capital stock of everal months ago No new buildings are 
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